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l^ttooner's Docket No. HK9225US (formerly 25857) PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Yang et al. Confirmation No.: 4487 

Application No.: 10/725,933 Group No.: 2891 

Filed: December 3, 2003 Examiner: David A Zarneke 

For FAN OUT TYPE WAFER LEVEL PACKAGE STRUCTURE AND METHOD OF THE 
SAME 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

DECLARATION OF PRIOR INVENTION IN THE UNITED STATES 
OR IN A NAFTA OR WTO MEMBER COUNTRY 
TO OVERCOME CITED PATENT OR PUBLICATION (37 CJFJL § 1.131) 

PURPOSE OF DECLARATION 

1 This declaration is to establish completion of the invention of this application in the United 
States at a date prior to January 22, 2002, that is the effective date of the prior art publication 
that was cited by the examiner. 

2. The persons making this declaration are the inventors. 

CERTIFICATION UNDER 37 C.F.R. §§ 1.8(a) and 1.10* 

(When using Express Mail, the Express Mail label number is mandatory; 
Express Mail certification is optional.) 

I hereby certify that, on the date shown below, this correspondence is being: 

MAOJNG 

_ deposited with the United States Postal Service in an envelope addressed to the Commissioner for Patents, P.O. Box 1450, Alexandria, V A 
22313-1450. 

37 C.F.R. § 1.8(a) 37CJ.R§1.10 

with sufficient postage as first class mail. as "Express Mail Post Office to Addressee 

— Mailing Label No. (mandatory) 

TRANSMISSION 
facsimile transmitted to the Patent and Trademark Office, (571 ) 273 - 8300. 





Date: Novemhpr 9, 7 00 6 Laura K. Cahill 



(type or print name of person certifying) 



* Only the date cf filing ('1.6) will be the date used in a patent term adjustment calculation although the date on any certificate cf mailing or 
transmission under ' 1.8 continues to be taken into account in determining timeliness. See ' 1. 7030. Consider "Express Mail Post Office to 
Addressee " ( ' 1.10) or facsimile transmission ( ' 1.6(d)) for the reply to be accorded the earliest possible filing date for patent term adjustment 
calculations. 

Declaration of Prior Invention in the United States or in a NAFTA or WTO Member Country to Overcome Cited Patent or P^lication— 

37 C.F.R. section 1 . 13 1-page 1 ot 3 



BEST AVAILABLE COPY 



FACTS AND DOCUMENTARY EVIDENCE 



3. To establish the date of completion of the invention of this application, the following 
attached documents and/or models are submitted as evidence: 

sketches 

blueprints 

photographs 

reproduction(s)of notebook entries 
model 

supporting statements) by witness(es) (where verbal disclosures are the evidence relied 
upon) 

interference testimony 
disclosure documents 

From these documents and/or models, it can be seen that the invention in this application was 

made at least by the date of 5<g^ x>*> I , which is a date earlier than the 

effective date of the reference. 

DILIGENCE 

4. Attached is a statement establishing the diligence of the applicants, from the time of their 
conception, to a time just prior to the date of the reference, up to the filing of this application. 

TIME OF PRESENTATION OF THE DECLARATION 

5. This declaration is submitted with the first response after final rejection, and is for the 
purpose of overcoming a new ground of rejection or requirement made in the final rejection. 

DECLARATION 

6. As a person signing below: 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1 001 of Title 1 8 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



Declaration of Prior Invention in the United States or in a NAFTA or WTO Member Country to Overcome Cited Patent or Publication— 
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SIGNATURE(S) 

Wen-Kun Yang 

Inventor's signature: CsA*^^" ^ ^ 

Date: • U / 2.0t>£> Country of Citizenship: Tat^\aw f O > 

Residence: ^ 

Post Office Address: 

V\^- V ov ^ » V^wv-C/Li^ ,T<^w^vv , £- P.O. 

Wen-Pin Yang 

Inventor's signature: 

f of Citizenshipr 



Date: ^cf.^f 1 A ^ Countiv bf Citizenship? -T^tco<ma P. Ck r 

Residence: , . 

Post Office Address: hfo J,*;, ku^vvrtJf^ EW\a fc^L Wfcr* ^ cUw 1aa^\a^T<k \ f 



Shih-Li Chen 

Inventor's signature: 



Date: /A >w Country of Citizenship: T/^Tuwia £> . C - 

Residence: 

Post Office Address: »Afl loC , ku^^pix IVW^ \j^^LL^ tWW 



Declaration of Prior Invention in the United States or in a NAFTA or WTO Member Country to Overcome Cited Patent or Publication — 

37 C.F.R. section 1.131-page 3 of 3 



Affidavit of Facts 

We, U \?y^7A , )y v v) ^ are inventors of the 

pending case 10/725, 933 of ACE (Advanced Chip ^nginefering Inc.), a company 
organized under laws of Taiwan, R.O.C., and having a business address of No 65, 
Kuang-Fu North Rd.. Hsin-Chu Industrial Park Hu-Kou. Hsin-Chu 303. Taiwan. 

We hereby attest that the solder layer 12 in the Taiwan patent '766 is used due to the 
first material layer is too thick and the first opening is too small, and the electroplating 
can not make sure the reliability test. Thus, the solder 12 is used in the initial 
development. However, we found that the solder 12 will cause the bubble issue on. 
Sept. 2003. please refer to the SEM photo of figure 1 of the attachment one. Therefore, 
solder layer 12 is removed and first contact conductive layer is used (refer to figure 2) 
in order to solve the "bubble issue" that may causing the reliability problem. 

Therefore, we replace the solder layer 12 in the above patent during the development 
on Dec. 2003. the reason to remove solder layer "12" includes (refer to figure 2): 

- The thickness of layer "122" can be thinner. (Ex. SINR material) 

- The diameter of hole of "1 16" is too small, and can not get the good quality 
during stencil printing of solder paste. 

- '766 can not avoid the "Bubble" inside the hole after printing the solder which 
will cause the reliability problem during temperature cycling test. 

- Reduce process step to save cost. 

- E-Plating has better contact quality. 

We hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issue thereon. 

Signature 

Date yp |-7,o | ^ \ < / Q 
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EXHIBIT A 



DocNc 


» File (File Date) 


Date 


Testimony of Custodian or Qualified Witness 


1 


Weekly report wwll_2001.doc 
2006.6.23 


Mar. 16 th , 2001 


The Reporter: Willy Liaw 




Weekly report wwl4_2001.doc 
2006.6.23 


Apr. 2 nd , 2001 


The Reporter Willy Liaw 


2 


FO-WLP patent document to patent lawyer 


Sep. 6*, 2001 




3 


WAFER LEVEL 
PACKAGING (FAN.PPT) 
2001.9.6 


Sep. 6 th , 2001 


File Author: Wcn-kun Yang 




FOWLP patent document to patent lawyer 

WLP-FAN OUT.XLS 

2001.9.2 


Sep. 2 nd , 2001 


File Author: Wen-kun Yang 
File Receiver: Vincent Chiang 


3-1 


vjiiiciai Lvocumeni oi laiwan iru 
(includes the Application and Certificate) 


Sep. 25* 2001 




4 


NcwJTechnology.ppt 
2002.1.15 


Jan. 15th, 2002 


File Author: Wcn-kun Yang 


5 


WEEKLY REPORT FOR 40TH WEEK. DOC • 
2002.10.8 


Oct. 8*, 2002 


Reporter: Roger Chhi 




ROGERREPORT1 .DOC 
2002.12.16 


Dec. 16th, 2002 


Reporter: Roger Chiu 


6-1 


714_2003.doc 


Jul. 14*, 2003 


Conferee: Wen-kun Yang, DC Huang, Co Co Kow, Kathy Lin, Ben Lin, 

Chairman: Bob Chen 

Conference Recorder: Bob Chen 

Copy Receiver David Lin, Jalex Sun, MJ Chiu 


6-2 


Weekly Report 030.doc 


JuL 21st -Jul. 25th, 


File Author: Bob Chen 


6-3 


PROJECT CODE_2003JDOC 
2003.7.29 


Jul. 29*, 2003 


Project Code Assigner: Wen-kun Yang 


6-4 


pscrepoxlppt 


Jul. 30 th , 2003 


File Author: Bob Chen 


6-5 


2003080l.doc 
2006.6.26 


Aug. 1*, 2003 


Chairman: Wcn-kun Yang 
Recorder: Bob Chen 

Participants: David • Eva • Yatzu • Ben • Alex Chen • Jalex Alex 
Copy Receiver: Eddy Mo • YaoHung* David Lin • Liching Huang 


6-6 


MEETING MINUTES OF 300MM WDOC 
2003.8.8 


Aug. 8* 2003 


Participants: WK, Yao, Ben, Jalex 


6-7 


300MM WAFER HANDLING CASF DOC 
2003.9.22 


Sep. 22^ , 2003 


File Author: Wen-kun Yang 


6-8 


300MM WAFER FOR WL-CSP PRO.XLS 
2003.9.29 


Sep. 29 th , 2003 




7-1 


12T08_A_FTX)OC 
2003.10.6 


Oct. 3*, 2003 






12&8 SIMULATION.PPT 
2003.10.9 


Oct. 9*, 2003 


File Author: National TsingHua University 


7-2 


300MM WAFER FOR WL-CSP TRLXLS 


Oct. 16*-17*, 2003 


Leader: David Lin - Davfi Wang - Ben Lin 


7-3 


12.DOC 
2003.10.29 


Oct. 29*, 2003 


File Author: Wen-kun Yang 


7-4 


WAFER LEVEL PACKAGING.PPT 2003 10.3 1 


Oct. 31st, 2003 


File Author: Wen-kun Yang 


7-5 


RDMEETING MINUTES ON 1106.DOC 
2003.11.7 


Nov. 7*, 2003 


File Author: Wen-kun Yang 


8 


Jfffil0004.JPG 
2003.11.21 




Photographer: David Wang 




SCAN0005JPG - BY003 PSC 013UM 256M 


Nov. 21st, 2003 


Photographer: David Wang 


9-1 


921121.JPG 


Nov. 21*, 2003 


News Paper: Commercial Times 


9-2 


PRODUCT DOC 
2003.11.21 


] 


File Author: Eddy Mo 


10-1 


ENHANCED WLCSP_APIAPDF 
Wafer Level TechnoIogy_ACET.ppt 


Dec. 4*, 2003 1 


File Author: Wcn-kun Yang 


10-2 


IC Packaging.ppt 
2004.3.14 


] 


?ile Author: Wen-kun Yang 


10-3 


YIELD ANALYSIS OF LOT_61_63J)OC 
2004.3.31 


Mar. 31*, 2004 ' 


\nalyst: David Wang 


11 


TwinMOSitijeit.pdf 
2006.6.27 


\pr. 21*. 2004 C 


Client: TwinMOS (3&7£j£H) 



Doc 
No 


File (File Date) 


Bate 


Testimony off Custodiam or Qualified 
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2006.6.23 


TWfar 16 th 9001 


The Reporter: Willy Liaw 




Weekly report wwl4_2001.doc 


Apr. 2 nd , 2001 


The Reporter: Willy Liaw 




2006.6.23 
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Weekly report WWII by Willy 



Date:90/03/16 



1 . Analysis and List the potential MCU/Logic-Mixed Mode Customer 

"MCU 
customer listd 



2. Visit ProIific(BB^I4S:USB 1394 MCU), Prolific is a potential customer for 
their new developing devices (USB2.0, 1394) need at least 400Mbps rate, the 
report. 



"Visit 
Prolifiadoc" 



3 . Analysis the Die size vs PAD vs Pin-count of our CSP type for MCU application. 




"After discuss 
with customer 



4. Analysis and study the Reliability data for CSP. 

Best regards. 
Willy 



After discuss with custome r about our CSP application at MCU/logic-mixed mode 
devices. 

We need to conquer our CSP device Ball count (pin-count) limited by die size and the 
PAD area. If we can solve this weak points for MCU/logic-mixed mode device 
application, that potential market will be wider. . . 

Size 3mm x 3mm is normal (not small) die size of MCU for 8" wafer (0.35um), and 
will be shrink again. 

Most of the PAD of MCU devices still locate at the die sides(for QFP or SSOP. . . 
package type) and occupy a lot of die area. The percentage of these die area occupied 
by PAD for full die are more and more high for the fab process migration (0.35um> 
0.25um> ..) 

Our CSP processing is avoided to grow Solder Ball at the PAD area currently. This 
will restrict the pin-count that may be necessary for customer application. 

Please make a consideration to develop an improvement CSP flow for MCUZLogic 

mode devices, and re-calculate our CSP process cost. 

Ex: 

Try to Coat 1 or 2 layers at the PAD area, and can grow ball on the PAD area. . . 



Market & Reliability WW14 Report 



Date: 04/02/2001 
By Willy 

1 . Updated: Analysis and List the potential MCU/Logic-Mixed Mode Customer. 



"MCU 
customer list.d< 



2. Visit ELANCglFilfl^p, Consumer, Toy, MCU. . .), the visit report. 



"Visit 
ELAN .doc" 



3. Support to Analysis and verify the UV ERASER specification and requirement 
for Alliance FLASH CP project. 

4. Analysis Reliability requirement for CSP, Search and find the MAXIM CSP 
( FAN-IN type, also without under-fill, applicants at RF, analog, SOC. . .) 
reliability requirement data as our Reliability requirement reference. 

5. Analysis the possibility for our CSP to applicant at DDR bus terminal/power 
management market. 

Best regards. 
Willy 



( 



Affidavit of Facts 



I, Willy Liaw (0jyS) , was a Marketing Manger of ACE (Advanced Chip 
Engineering Inc.) formerly, a company organized under the laws of Taiwan, ROC, 
and having a business address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial 
Park Hu-Kou, Hsin-Chu, Taiwan, ROC. 

In my weekly reports I wrote on March 16, 2001 and April 2, 2001, 1 brought up WLP 
demand of market in the reports, and made a description of customer requirement for 
Fan-out WLP at the conference. I hereby attest that the reports and attachments are 
true. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 

Dat e W. " 



Doc 
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File (File Date) 


Date 


Testimony of Custodian or Qualified 
Witness 
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FO-WLP patent document to patent 
lawyer 


Sep. 6 th , 2001 
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Doc 
No 



File (File Date) 



Date 



Testimony of Custodian or Qualified 
Witness 



WAFER LEVEL 
PACKAGING (FAN.PPT) 

2001.9.6 



Sep. 6*, 2001 



File Author: Wen-kun Yang 



Sep. 2 nd , 2001 



FO-WLP patent 
document to patent lawyer 



WLP-FAN OUT.XLS 
2001.9.2 



File Author: Wen-kun Yang 



File Receiver: Vincent Chiang 



3-1 



Official Document of Taiwan IPO 

(includes the Application and 
Certificate) 



Sep. 25th, 2001 




Wafer Level Packaging (Fan out type) 
ACEBGA 

August 2001 

Advanced Chip Engineering Technology Inc. 

Patent pending (H#!J^IS40 



Wafer Level Packaging (Fan oat typeV ^M-"p capacitor 
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Affidavit of Facts 



I, Wen-kun Yang(^^B), am a CEO of ACE (Advanced Chip Engineering 
Technology Inc.), a company organized under the laws of Taiwan, R.O.C., and having 
a business address of No. 65, Kuang-Fu North Rd, Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu 303, Taiwan, ROC. 

I hereby attest that, before September 6, 2001, 1 have created the document of fan-out 
wafer level packaging and its process flow after discussion with other inventor (Dr. 
WPYang). The document including the conception of structure, process flow of 
fan-out wafer level package, those two files "Wafer Level Packaging (Fan-out type)" 
and "The process flow for wafer level packaging (Fan-out type)" has been delivered 
to Mr. Vincent Chiang of Himark Counselors for creating the official document and 
filing the patent in Taiwan ° 

I hereby also declare that all statements made herein are base^ pn my personal 
knowledge and are true and that these statements are made oh the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements atiti tiie like sa made are 
punishable by fine or imprisonment, or both, under the applicable Utilted States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued tbsreon. 



Signature 




Pate .5fjHT. U f lop b 
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I 



-ROM : PCE 



FAX NO 



Sep. 15 2006 02:35PM PI 




CERTIFICATE OF PATENT, Taiwan, R. O. C 

Certificate No.: 177766 



Title of Invention: Fan-Out Wafer Level Packaging 



Proprietor(s): Advanced Chip Engineering Technology Inc. 



Inventor(s): Wen-Kun Yang, Wen-Ping Yang 



Patent Period: May. 1 1 th , 2003 - Sep. 24 th , 2021 



th 



This is to Certify that, in accordance with the Patent Law, a Patent has 
been granted to the proprietor(s) for the invention above. 



Notice: 

In case of the patentee's 
failure of effecting the 
payment of a patent 
annuity in accordance 
with the Patent Law, the 
invention patent right 
shall extinguish from the 
day following the 
expiration of the original 
statutory period for such 
payment. 



Tsai Lien-sheng 
Director-General 
Intellectual Property Office, MOEA 



September 5 th , 2003 



Amended Date: 



Application Date: Sep. 25 th , 2001 


Serial No.: 90123655 


Internal Class: H01L-23/02 



(Column above are filled by Taiwan IPO) Date: 



Patent Application 53 1 854 


1. Title of 
Invention 


Chinese 






English 


Fan-Out Wafer Level Packaging 


2. Inventors 


Name 
(Chinese) 






Name 
(English) 


1 . Wen-Kun Yang 

2. Wen-Pin Yang 




Citizenship 


1 . Taiwan, R.O.C. 2. Taiwan, R.O.C. 




Home Address 


1. No.47, Lane 6, Ankang St., Xian Shui Village, Hsinchu City 
300, Taiwan (R.O.C.) 

2. No.112, Jhulian St., Hsinchu City 300, Taiwan (R.O.C.) 


3. Applicants 


Name 

(Appellation) 
(Chinese) 


i. mmmmm&*\ 




Name 

^Appellation) 
(English) 


1. Advanced Chip Engineering Technology Inc. 




Citizenship 


1. Taiwan, R.O.C. 




Business 

Address 

(Firm) 


No. 65, Kuang-Fu North Rd., Hsin-Chu Industrial Park 
HU-KOU Hsin-Chu 303 Taiwan ROC 




Name of 
Applicant's 
Representative 
[Chinese) 


l. }§3t£S 




Mame of 
Applicant's 
Representative 
(English) 


1 . Wen-Kun Yang 
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fttt 90123655 



■n 



a 



iL^&mum (2) 

n it Kit m (ball grid ar ray ;a T ft ?4 BG Alt £ # & 
ff, £ /9f £ & ' S ft • I £ ft *■ fL &> M & « ft ^ *'J # **■ *S 
* # ? ; J it K & % (BGA) '• BGA*£ <t # $ .? I £ > H t I/Oft(j 51 

A # Sfc to * & & if "It 7b # ^ l» -ft 51 JSP ffi «e ■» JL * 
ft ft • £ it St to -# 4L««t£##*fr5&j& ^ i£ & • -sr ^ ^ a 

Tfr & *-*t 4fc & & il & * * • *J B * *'J U. S. 

Patent No. 5629835- 6 Mah u 1 i kar# «. & iB - *t BG A*. #* 

• & W J& ffi £, "METAL BALL GRID ARRAY PACKAGE WITH 
IMPROVED THERMAL CONDUCT I V I TY" • X to & ® * >J U . S. 
Patent No. 5, 239, 1 9841 £ - « ii & ^ * • -«fc it & & - 



fcj* ep jg-j t & Jl & & • & & *'J « FR4*t % t-s. & 
& & X # - 3- % «L & & 3l - ^ ffi • 



tit 



*. °W - 8i SI g ^ if & • 4l it £ 

ft 4l ?! iiMf if & ^ « • « > a . # #1 
22 & if 31 • #- 68 • US5323051 • # 9 3 
"Semiconductor wafer level package" 
al &*:#&e&*Tit3C • « & * ^ — 
# it » - ?L t • - & % t *&. $h % i 
• e s , OS Si & it £ * 4- "4 ft -it Jfc - ^ 

4.t m. m n tt a *a ^ ^ ^ -f * *t a a * s 

#7 Jf ^ fft 9 a 3 Hi ^ ^ S -L • «5 Ak ' 

? a ff- ^ ^ ^ ^ ' ai * 



to 



If ft it It • * tfr 

^, -ft t/7 f'J ^. ^ « 

t ?n - « a n 

• Jib if'J ^ i/3 P] 

U & ft % & & 7b 
& Iff 4l it i£ * S 
^ • /5 m ^ 
' • 5* #;J ^ 54 
fe ^ JJ? — t& ^ 
^ ( back 





531854 

90123655 . 4- ft a 

(3) 

gr i nd i ng ) - & $ • ft QC & « Si ffl « ^ I C« A * S *P ^ 
4L 3i * 4fr # • 

*fc # • j-X & *l ** i& & #f t • I /OIS ft *P ^ £ ^ 

a e a '*t W * 36 ' * ^ ft *fc ® ^ * ^ ' . I /OlS ft £ t& 

r ' a* ra. *j * * & b • # 4t' • i/o-5g ft 4l /.I ?£ is * $f It- 
it #. 1R «fe 7.1 # & -S* C s i gna 1 cou p 1 i ng tfl ft M #j -f- & • 

& ^ 3 a Q BJ 5! & M $L .m iri 3k i-f £ tt'flf *g # ' * * M ^ 
i # 4* «t & ^ ft « a ft & S _L I / 0-ti ** # <a 1 - J-x ^ & 
S (fan out )2f £ • & t* Ma ?b ft It ■« & fr 14 A 60 f£ 9 

*. it ^ £ i/o^l *t s*. » e jtb • * ft # & «r i-x it *» r/o*& 

Jfc 60 & § • * Pp iff *» Jl ^ I / 0 ■ iS, £. -£ s s 3 «£. W ft fts 'J* 4b *l 
m # T ' fiU*' I /04L -ft /J* H fi£ ( p i tch )a jh i& & ii //f it 
j&^HHItf ift (signal coupling)^ I? ily ^ SJI iS ^ # i& #r . 
Sk * # # *■ (solder bridge )fl « •■ 



II- M g # ^ .*% & : 
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SB St 90123655 



>7 



(4) 

(die)- & #*#*l^'J**--jW69&J*;£ 

a • i* & d & £ #i (adhesion)*? 4- -fin a e a #Hi*»iiijt A 
_L • ia feS£ **- & /£ jS. Jl ' 4£ & M Wffitt (pitch)^ 
A ■ *MA*2.4ft*.ir It ft « t ^ A.* W S H ft H * 
(fan out)® £S f#- ?«J (bal 1 array) • it 4ft & «! 

*t It & #f *T. « 4% ^ I /0& § • £ £ -& a e a ft A T #5 * 'ft ^ 

T - 0) « # * Jl g H 51 (pi tch )fit m jL I / 0"-1 ttStf j| • 
^ it ft M It ^ E e 2 HI j£ ® (jfc g - £ © )* # $i %j f& yV & z_ 

4 • *» IS |& (I/O pad or aluminum pad ) • tt & J% 
& £ 4ft" A ft it & (inter connect)^ fif - iSj J. £. #-] JS§ & JfL 
(mask)M i& & ^ (al i gnment # (developer)* 

*I # & ^ "A flfi' W _L fi ■• & -ft -& a e a S3 #-#s i^ iSiiig 
§fc ft (spin coater)^ ^ (spin coating)- ^ BCB.*£ Aft 

# • * £ » *.J»#-^-*5 BCB » # & % - ra-o (opening)** « 
M&Tjr&]&M£Sl£ • & £ • ^ *g & S - <fb ^ /it 
^ (Ni/Au)Jg * • £ ' n io \E \n W a 4L e a 5 Jfe 

• 4t • £ • J» JL & 4i & J=» 1? J& ^ *&■ fit & 

S .* 3f Si -W & it ^ ft » a a a & K JE^Sfe^^^JlflC 

ttft^ftl Jt' 1 Jt T fit a -ft « 

# £ ' ^ © J* & - ^ g - 3SR ft &* J?I (EPOXY)^ 3& 

^ * £ ' e a a %L - BCB ^ m O si g I ^ J: S • 0X *ft ' «L i& & 

* 3L J # &--ft a m f! « # is jl # g - 5t ft * a • # 

^ % -ft d # |§ 4& c ^ £ , ^ ^ (-overjw f ttS ^b «tc g 
- 41 * J» . • ^ £ • m ft® (solder )a (printer 
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ft ft 90123655 - #■ ■ n --a f£i 

(5) -■ - 

m m m o « 

#; ft . ^. _L - >f ik /Pi ( T i / Cu & M ( s o 1 d c r )¥j _L 
£ • & & • /m M -L & a p. *r ^ & (fan out)tf> £ • 

^ m. (pi at i ng)- *t © *A A *£■ & • iq 4f & # 4i * • - 
jIl & IS ft -to # • ^ - ^ a ?Jc f |4] i^j |^ ^ # t (fan out) 

* A % *>\ % & - & & & m % & 3l & ?s. ■$? & m • it t- 

& it <k ' ft # !$- & la • & ft tii *J /*q • & £ » 
ft -ft & £ ^ (coating)- * g ~ * & &f ffir (epoxy)^ «9 * & 
& T 4? & 4# 2i S-f X ft ■ it « IB it *C W *'] ^ ^ *r Aft. ftft *t 
it & & n. « ^. 4b X i& g ~ H. &r £n • 

& ft • ^Ffc^^^-i-S^^^S? — & '#r « (epoxy ) 
& ft % =. M p • & <fc jE & *T & 44. « J* ^ *h W (^ 
is £ - it )W #«! ^ 3S. # £ *fc £ (fan out ) I / 0.*# • 
# T * #> m. ^ ' * X M o Ji da V & - £ 4* ( N i )/f ' & 
% £ % =. M o & ' *fc ( N i )yf &5 _L er • i& i£ ft *P ^ ^. 5fc 

' tf. ^ U} ^ (solder ball)- *?. M ^ ^ i& j& - i-f ^ 
ift ifl IS: tf ft &} is. S. ' £.*&4?%Q&i&-±1> ' ^ ^ * ^ i^j 
f& -ft ft' 4r & i& -t • ft ft • i& ^ P\ is ft. £ jB. M sfc 
^ ^ ^ « • ■ 

# ^ ^ *4 *» T : 

- ML A. IS §i i* ft 2! if «. £ x r : « m. & & > A *t Si * 
^ IS «g ^ & ^ ^ i ' ^ t ^ £ S. i ?1 It ^ IS ft ^ A ^ ^ 




531854 - 

^ SOI 2365-5 - - #- n a -fr^ ; _ 

3. * #Mta^ (6> - — 

it: : & H K % - K * % - * & « at • jt ^ * 
ft .4ft * & & M a A BCB/f 4i jl ; ft ^ Ml k. £ £ - * & 
W A & * if ^ & * • — « » Sfcttafrft***--*-** 

# % m o & A *F fr- *9 J* : ^ & sc £ #'r £ & fu #r J!& 
X. X it * a. is M o & f& ft ?f & a & • 

& -t" A /ft ( T i /Cu )jSI & /ft ( N i / Cu ) • & * £ & -!* J3. J* # ^ 

£r (Ni/Au) i- «ittJ&*ttft-****-'fra&fc> 4ft ( N i ) • * 
iff i ife M M £ m h ACE BG A • 

# b/§ f£ Is t£ B ^ : 

* «• ft m % - ffc ft B!'3i&**lt (wafer level 
packaging, WLP)« A * ft ft IS 5! A M & * ' W *■ 

ffl 4» T • it 4L «L ft 1T «fc *4 - #t - tfc a ^ # w «. JC *- # 

• «U5 ' # & #• M H - ' J»«LS4fl«1*WA*7*lSa4l ft ® «■ & 

it it. & ft It f * ! J ft ft & • ig ■ $j i?; & ^ ft & (die) 
1 a • 4«ftM»Al*iffM «f # * ; J S ? - * - *!" * '* 

M. M 1 (« J6 A ^ « afc ^ % W * ^ ^ A ) • ii « * & % M 
( adhes i on )Hf 4- 45 Jl «t «a * ^ -t- ^ .A A 1JL • 1^ «S * « >^ 

,1 A ^ j Oxz Hi ' IS H3 <fc ^ ^ #i W iS^A « «t Sfc & (spi n 
coater 4t « ^ ft ft 0 ft & * ^ ^ J* A A ' ft *t W 




10 I 
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mt 90122655 



_E « GWUVi (7) 

vk m (pitch)** a » * a a* £ # st £ & ** # a + A 

WJfetfJ&ttlfcttS (fan ouOQG a *fc # ?'i (ball 
array)- *b4*&£**3t&#r^r««A I / 0£i § • & & •£ * B a 
& -t 18 * It & T • *> % # * « & M ( p i t ch )a W jh I/O 
M ^. W life -T- & • ' it It ft A 'K *«3ft^^A^*L«**«. » 
it 2! (fan out)® ^ Jfc # *'J (ball arrays M ft ffl 2£ 

(pi ten)*. ^ t • ^ ^ - f ^ w t - « j£ m & & \X & °r 

u & & % %■ (capaci tor) l-b» % ^ A ^ » 4£ *r & at- 

WT^ri^t^^ ^ 4£ * # 45 4& ( me t a 1 p ad )ft * 
- a B a & ffl & & tt & & U : 

B _= t . # it 4f ^ |t s% 113 25. * (& » - £ © )A * «fc * 
It ^ |fr 4l £ • M *» IS • 46- (I /0 pad or aluminum 

pad ) 4 Jl ifc A «t * jft **.( inter connect)^ S • *J 

£1 to £ (mask).^i§^^ (alignment)- 
(developer)iS a • » -k M # £ a e 3 fe ft JL a • '* * • 

S B 3 SI -L 11 ft « & £ ^ a (spin coater)t £ (spin 
coati ng)- >f BCB*-e. if. % 8^ a 6 * £l 2& is £ 4ft iS« 3t s 9 a 
& • BCBft >S. & A ft * 5-10jt£ dm. 

« £ > m iS re * (nask)^ £ (el ignment) - * to « 

(developer)ia *£ a £ *P ^ ft BCB 8 > # J& £ - « ° 
Copening)9« ajjL & ife T # ft * & Ifc 4 • m * ft • 

lib t*y fe' it (scribe 1 ineXt * & * & J- K % *n f'J Ut ^- % 





li 
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iRSfc 09 1235 55 - h ■■■ g jj it- 

S*#««t« (8) - •-- 

,% • tx m ifr iff $>l af * ik & B C B • S s #r ^ • ^ ft « € 
2r £ £ -fb £fc 4b 1 l*t> *S * 44l _t • 

l£ & iff #1 v & il & <® & ft 2 a (ith ^ Ji (S 

£ .if i/J *J fl* j& A ft. )^ e 8 & A f & «r. *§- .-ft. » 6 * 
«& W # 2fc £ # 6s # 4ft A ft- 2 am 6i. S • 

31 & i& <4 •¥ *N 7& I^^^II 6iS (oven)f^ 
f a @ lb (curing) 4 

# • 4r 6& ti £ -J* £ A 6^ & ft" 2a > BCB 8* ffl-o 
£S Sfir 4# Ji © flo -i± 5t - ■» - «. * » (EPOXY) 

10 • & * • *» SI * 5. @ -fc rtf ^ • i£ * FA 52 « *'I & 4b ^ H 
#1 j-x # Pfc £S & 4-L 9 - * & 1 0 • m AL % ~ M » 

13 • ji «£- £ & T # # & 4' # # » £ & (oven)rt f W SI 
-ft • A. % - & m m 10- & & £ A ® & 10-25^ m4L Pel (it 
6*7 & Jk ft & ^ b 6 h ft £ © -b 6% # /I ) ' 

& £ • •?£ £ 3? £1 ft # it a #t » ' a R-I & % A 
2a£ ® • s. .h s& #j m £fr # ?t H #i » M « 10 *■ ^ ° ^ 
M ( N i /AuM -fb ^ ll^Tflfc* FA 

# ¥ • £ 3& (.Ki/Au)« ^b UK ,f 1 1-L -n #1 % - « ° 13 
f xj ^.j ^ if. ^ ( s o 1 d e r ) 1 2« « 6 F ( P r i n t e r ffi ±% $k tZ. % ~ 
M o 1 3 • & ¥ • a It ^ ML ( I R 55St ( r e f 1 o w ) lU it (curing) 
ib I? « (solder)l 2 » >H ft. • ^ S -Ji ^ >^ « - # ^ 
(Ti/Cu)19^ M % it *. m m 1 0 & n m (sol der ) 1 2# _L 

S - a 1$ m Ml ^ (seeding layer) - ^ S ^ ^ ^ ° 



% 12 I 
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gft 90123655 P. a . &JL ; 

i ' (9) 

& '4 . *» E /tf * ' «. & is- 0 ^ A «9 * A ffl 
ft . *>j HI € ^ ^ s*. ^ & « * i& ^ & CT i /Cu ) 1 9# -h © • 
— ft ^ % ~ ffi a & & 1 2tf? ft ( B B 3 la f*3 ftj it ) ' ft # — 
J* a *. JP- A *" * « ^ 4* «t (fan out )tt # * (e e a * ^ f9 « 
i£ ) • H tft » *t-A «, #1 9- & 1 44. ft ' - «6 * & » 

& 4+77 * - ^"—J««*.^i«j^rrtjJ|S8^«*t(fan out)*. * §1 
£ j& » & T Jt * ft. #• /» 10 & # <& 12tt & 4 

■• • ft £ - 63 £ Ml 1 4_t S ^ & - Mi it & ( N i )/i A *t A- £ 
1 7a i& £, Ik % & 6*) <6 ^ >f » # ^ & F-3- ■ K # ^ * 

ft ^ M -Mt ^ ft'* » 10 6-j _L © ^ ^ Ifc /fl (Ti/Cu) 1-9- 

■ & £ • *> B9 + #T Tfc "» ® {£. itb St ^ ( coa t i ng )- % % — 
fltt M (epoxy)16*tt £ * 14- ft (Ki)* 17* T * * H 
4tM§ 10 ^ Jl ® • • J£ a -S -ft J» *'I /B f" ft **• & «" *• *° & 

^ga«<bJ:^^$-=-'t^ *S ( epoxy ) • Ptf j=._IB $ 14 



& A -ft - 




531854 " ~ 

901236 5 5 J*---?. a ft!= . - - 

7jc ^ ft m -ff £'I ^ * -h • 

i£ ^ , io + =_ ^ ' # «. ' i& **■ ^ Jfc ( I-R Sft ( r e f 1 ow ) 

' J* *» (curing) £ ft » J» • -A H * # * * A IS 5S & * tt.ft 
I t A IB "32 111 «l « ' ^ *° * & >* J ** (f inal testing) 

tt Atiu (sawer)ig *S » it tfl *i A ft B a a ft W « £J & 
(scribe 1 i ne) 20* •* * 'A £ 6 ■ « & • « It * 9 
*. * w ft * & *. J* #r 118 * • £ *• « a A Si 

jn it *t m '« » jl 4t'*J « ft # # £ trat *J # ^ ^ * 

ft a « *. at * ft * 4fe * * A * * * * -t * * A B % ft f* 
ft *t ft (wafer level fan out packaging)' 
S + is ma* • % & /■£ (Ni/Au)*. -ft 4ft * 11' ft /« (Ti/Cu) 
■ * M /« (Ni/Cu)19* 4» (Ni )* 1 7* «* * * (glue layer)& 
J& F$ • & 54. *fc ^ 4- IS 4£ 5. ^ ft ffl e 

■ + 3L * ' * * T A ft « A US 5! & * «t 5! ^ ft (wafer 
level fan out packaging)* « © fl » 
A ft « * 2btt ^ « ft a « ' ■ ' * * * * 2b * ^ 

»J A ^ & * * - A ft W A HI S! ffi it ft Si ft (wafer 

level fan out packaging)** *-5! 0 3 - * « 

t ' ® f A ft. (multi --chip)* £ * * # * 

A * K + -t W * ' ?P ^ a' ^ (iriulti-chip) 

fifj ^ ft i3 3& t A OB 5i ®' » «t 3i i-f ft '(wafer level fan out 
packaging)^ *4 A BE ' B + 2a^ 2c?p A ^ n *. & ft • 
ft M ft ^ T J» >. A ft # 36 ^ « ft ' ^ * * j 
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<Bft 90123655 



/3 



s. * (ID 

M. s*. £t £ (system in package)* 

ft. ^ A BD » » * • it «. « * 
$t & (fan out)? £ *?' e a 3 *t * © -t 1/0*1 ^Hftl « & * 

ft S£ (pi tch)i& ^ « & #T 14 £ W ta. Sfe -f- * w • ■■ 

i a - m # ' *■ # « * a n u & *t ft * * * * #? 

' * n * & fcl « &. t& m i& h oa » a & ♦ # Si ifi a «■ 

% *J «t E s a & • iS *. # # * s a & (die)- ifi. & * & * X 

# $ #f ¥t n fc-#r#J&'%& & ' T w ^ ^ & ^ * **- * ^ 
4ft **. * # £ ° 

2.& -f » * * A «9l (chip)* fil ^ *S 'J- ' ^ * T 

4* is ftH44**(pi t ch )fc A ffi ft St & * (« =F » * « 

ffl ******** ) * *■ * * B " + * * * S * m * ^ fl 
# ft (wafer level fan out packaging)- Jl? I/O&ft 

it • J» 4 * «I A & # a * ' a * ! * f 16 E * J **" § 
A # ?S & A * W # *£ (pitch)' 

3. * # a ^ * a M ft « 8-t A 1 2't s e 3 B W # « ' 

4 . *-«■ B ^ a ^ 4- 6 £ 3 .*t H t ^ W - M & * « ' 

5 . * ft W ^ ^ B B a Jte ( ou'l t i -ch i p )«, P & It ft it ¥r ^ 

is] - * It > *j ^ t * A a 8 ' DRAM. SRAM* * ^ » ■« A * 

^ m r ti • 

6. * * « ft'* * ft # » + ^ tt m & (buffer 
zone) • * A * * a t ' * ^ W * * * ^ ^ ffl 





9 15 X 
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^_ ._:-fg4^,'9&1236^5— * M a 

jl ■ (12) .._ZT~ 

, # * fsj #r ?! * # ^ # * ^ W « ' "3" # & 

(reliability) 9 

7 . ^ # aji tt & A & ■ Jfe ^ ' & # f & A *t & # 41 HQ . 6 #M* 
5ft*&^*^#lf".» ^ # * 2f m ft 6d & * Jft #• tt 
(thermal coefficient of expansion, TCE) 1 ^ ^ M. 

& yj * ¥ m & e 

8. ^ %t W ft J& M *T u ft & (glass, 
ceramic, silicon )a gfc # £■ # & • 

9 m ^ $ a% & m j& ft *P & « *f4ft*ftf£#ifc*tit& ' ^ U 
4f * *r » I*, tt.lt ffl • 

1 0 . *. # *T « ^ fa £f # IB *fc W it S ■ • £ t # # ^ BD *fc 
-t -ft #- ^flSLtfr £ 4& ^ 4ft . (dummy ball)- *t dummy ba 1 & 
m St £ & *l fts. *T # & (buffer zone)a & h% * 

W # JT M tt * • «, * M & A & & 8 tt *A ^ # & • 

■ * # M a 4ft * « « B 3 *• ' ^ & & * *ft & 
^ . ■ & * & # 8 ^ ^ 4* ?t IS ffl « - * ^ # ^ * £ ^ . 

41 i£ <^ £ • 




531854 



««■ 90123655 



a 



s * * «t «J : 

*. * W «r *fc -ft t « » to & A4Ltt«**t*«T ?'J 
9 # » It W M i& : 

» - & A'fl «. » Jt * - A * 6 A fl *77 « ft. * « Jt <fr 

M z- ft B ° 

i .=. 4 a b «; #' it * # « * ■ w * * * * E * ,] * £ ^ 

S* « a ft fl • 

] jel ft m tf £ & t A M & % # # A *t S # & " 

A BCB4* t& % * ft B • 

© o At « # * bcb« m « ^ # ft n ' 

fl jS. /If ' A * *£ S4 « ftf n *fc % & * £. to * 

M ft ft B 0 

fl * m A ^ A * # E * * ' * s * * - * * 

■ 1 * m & 4t * ® ** w ^ 

F& £s 1k Jt >F # # - & * * * . ffl * 

+ * « # « C so 1 de r )j* « *P 
(printer)** 4fr * « tS * - M a ^ ft fl • 
fl'* A * * * * ' « * * & * * * % 

« (plating )-£*#•« * ° 

fl .+ m m 7f> *■* # « * ' & * « *t * Sfc ^ (coating)- 
g ^ J& m (epoxyR ^ f. E • 





r 
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js& 9012335:. ■ ± M- S ff 



mtiftz-ftw — — — 










J» (epoxy)16J£ # j& g .s. M ° * * 0 








® t 


~ ft m t% *t * & ^ # & * 




ft 


*?• 41 


7F & 










B3 + 


JE. #T 51 ^ & *3 £] e e a ft # & W & 


> > 




* & ^ * 


* BS 


0 








® + 


e? #r ^ & B a 3 *t _L ^ I* £ & H M 4fc 






£ SI • 


® + 


3L ft m A ft tt A S * ft * ft si * * .* «■ « 


c& ffi 


0 








SI + 


X m Al ■ * % £• «L I'J & £ -t # 






a B 3 #a ft A HI 


32 J§. 


51 ** £ & 32 #J S SI • 








SI + 


-t m jM 4 ^ £ B B a & aaa t & 






£-4* *tS3 57 


£ 6* 











it # 


# ft «■ 


as 




la 






lb 




A s 


2 






2a 




€ s 


2b 




a a t~ 


2c 






4 






/I & 


6 




ft 


7 


BCB.€. & /f 


8 




* 18 E 
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Table: IC Back-end Prooca Flaw Roadmap 





Advanced Chip Engineering Technology Inc. 
Development status 

The first WL-CSP (daisy chain)aiinounce in Feb. 2001 
The first 64M SD WL-CSP announce in May. 200 1 
The first 128Mbyte DIMM announce in August 2001 
The first WLPC for WLFT announce in Sept. 2001 
Completed the WLP production set-up in Nov. 2001 
The first 128M SD WL-CSP announce in Dec. 2001 
The first 256M byte SODIMM announce in Dec. 2001 
The first 256M DDR WL-CSP announce in Dec. 2001 
The first 512Mbyte DDR DIMM available on 1/16 



New Technologies: Wafer Level Technologies 

1 Wafer Levd Bum In 

Suitable for memory product 

2 Wafer Level Packaging (ACECSP, ACEBGA) 

3 Wafer Level Testing 

Wafer Level Probe Card (WLPC) 
For wafer sort, 

wafer level final speed test, 
wafer sort after bumping. 

4 Wafer Level Board Assembly Process 



Wafer Level Burn-in 

• Evolution Technology 

• Good for DRAM, SRAM, Embedded 
Memory, Flash memory 

• Need the build in circuit (design in) 

• Dedicated burn-in system(64 DUTs) 

• Burn-in the chip in wafer form 

• Real time feedback the result to wafer 
process 



Wafer Level Burn-in 



ACE Technology Inc. 



WLBI Technology 

• Using the existing methodology — high 
voltage, high temperature, dynamic cycle. 

• Detect the Infant Mortality defect at early 
stage. 

• Design the burn-in mode to turn on- 

- Whole word lines simultaneously 

- Whole bit lines simultaneously 

- Stress me peripheral circuit 

• Dedicated burn-in test system 





Wafer Level Packaging 



ACE Technology Inc. 



Wafer Level Package - ACECSP 




Cross Section 




Chip 



Wafer Lgvct Packaging (Fan out type) -Croc Section 




Glass (rigid) 



The advantage of ACE WLP 

Real Chip Size Package -No under-fill 
(same ball pitch - ACEBGA) 
Can do Wafer Level Final Testing 

The lowest cost - simple tooling & material 

Die shrink - Change mask 






Memory Module 




TSOP vs. WL-CSP 




The wafer Level Difference- 
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Wafer Level Testing 



ACE Technology Inc. 
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Wafer Level Probe Card 

Vertical type probe card 

Making by Chemical Process 

Can probe Al bonding pads 

Can probe Solder Balls (WL-CSP) 

Using current probing set-up 

Can build up high pin count probing 

Suitable for high speed, high power probing 





WLPC (pogo pins type) 8 devices for T5382A 



The Advantage by using wafer level 

Reduce the Cycle time in Back-end 

- From 14-20 days to 5-7 days 

Simple Tooling - Probe Card & Masks 
Prevent the process errors in advance 
Reduce the Back-end cost 

- Reduce the tooling & machine & socket 

- Reduce the machine index time 

- Reduce the materials 



Prevent the Process errors in advance 




Wafer Mapping 



KGD/CSP Solution 

Using Wafer level process technology 
- Wafer level probe card solution 
Speed sorting at wafer level 
Performance evaluation at wafer level 
Perform wafer level burn-in for die sale -Quality 
Die sorting by using wafer mapping 
Can test wafer after bumping 
Easy handling during process - wafer form 
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Affidavit of Facts 



I, Wen-kun Yang $§3&tE), am a CEO of ACE (Advanced Chip Engineering 
Technology Inc.), a company organized under the laws of Taiwan, R.O.C., and having 
a business address of No. 65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu 303, Taiwan, R.O.C. 

I hereby attest that, on January 15, 2002. 1 have completed the file 
<c New_Technology.ppf \ it has been used as presentation file during the open house of 
ACET on Jan. 16 th , 2002 once Advanced Chip Engineering Technology Inc. has 
moved to his own building in Industrial Park and to announce the new technology 
during the open house. At that time, I chair the open house and also present the file. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 



Signature ( 
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ID<Q>C 
N<0> 


FMe (FMe Date) 


Bate 


• T<^tttnnn<Djimy.(D)ff Cnnsto# 
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ROGERREPORT1 .DOC 
2002.12.16 


Dec. 16th, 2002 


Reporter: Roger Chiu 



in 



CM 
O 

o 




Weekly report for 46^ week 



Oct & . lOO 



1. Highlight : 

** We found the Si ( 300 urn ) + glass (200 urn ) has good 
adhesion but big warpage , about 500 urn of warpage . 
We think that the warpage is coming from glass , the 
glass CTE from the glass vendor is about 4.5x10 (-6 ) , 
by calculation , this CTE won't cause warpage of 
more than 50 urn for 8 inch wafer , ( Si CTE ~ 3x10 (-6) ) , 

something is wrong with the real CTE , need time to 

confirm what's wrong . 

2. Key Issue 




What is the curing profile after 
adhesion, it is very importance 
WK 



3. Project Update 



** Send the production line for the review of the 
unpredicted bonding wafer problems . 
** Send the wafer bonding machine buyoff specs for 
review . 

** Discuss with the wafer bonding machine vendors for 
more specs . Wait for quotation form some company . 
Need more experimental data to support the best 
machine design . 



** Contact the inspection company for the characterization 

of the precise die placement . 
** Not much time I can spend on this project * 
4 # Plan to do 



** Wafer bonding project , about time to make a machine 

contract with the vendor , and release the PO . 
** More FO-WLCSP survey . 



Dec. (b^lool 

Roger_Report_l 

We have talked about using real wafer ( 4 Mb DRAM or something ) as the 

test vehicle for the precise die placement verification , 



please let me know how could I get the test vehicle 777 

I am planning to send them to the machine vendor for prototyping . 

Amkor Expanding VisionPak Image Sensor Packaging for a Growing Maiket 

CHANDLER, Ariz. Nov. 5, 2002-Amkor Technology (Nasdaq: AMKR) is expanding 
its VisionPakCIM) CMOS image sensor assembly capabilities in order to meet increasing 
demand for high quality, video and digital camera features in digital and PC cameras, cell 
phones and other hand-held applications. 

Industry analyst In-Stat estimates the market for CMOS image sensors will increase 
rapidly from 19 million units in 2001 to 35 million units in 2002 and more than 140 
million units in 2005. The most significant growth should occur through the integration of 
image sensors into cell phones, where In-Stat estimates the market will explode from 3.8 
million units in 2001 to 10 million units in 2002 and more than 62 million units in 2005. 
Amkor estimates that approximately 60% of CMOS image sensor packaging is presently 
outsourced. 

Amkor has been expanding its vision sensor capabilities through a state-of-the-art 
assembly facility in Taiwan that is now in high volume operation. For 2002, Amkor 
expects to produce more than 4 million VisionPak CMOS image sensor packages, 
representing approximately 13% of the total CMOS image sensor maiket and 22% of the 
outsourced maiket, making Amkor the largest outsourced supplier of CMOS image sensor 
packaging outside of Japan. 

Amkor offers the growing CMOS image sensor market two types of vision package 
technologies. The first is a traditional image sensor package called a ceramic leadless chip 
carrier, or CLCC. This cavity style package is generally a single chip solution, but can be 
adapted for multi chip. Amkor established its VisionPak CLCC product line in late 1999 
through close collaboration with a major U.S.-based supplier of CMOS image sensor 
devices. 

With the knowledge gained in the early development of its CLCC sensor packages, Amkor 
( expanded the scope of its image packaging solutions to provide a second, more advanced 

type of vision package: the f uUy integrated camera module. The VisionPak camera module 



typically consists of multiple components including CMOS image sensor die, passives, 
infrared filter glass, lens mount, and lens barrel, and sometimes a separate driver IC. 

Amkor expects to produce more than 300 thousand VisionPak camera modules in 2002 
and recently expanded its VisionPak camera module assembly facility in Taiwan. 

Amkor's proprietary module assembly process implants lens assemblies onto the module 
housing and substrate. Then Amkor uses focus-and-lock testing technology to create a fully 
integrated image sensor assembly and focus line that optimizes the production flow and 
reduces cycle time. Amkor f s integrated process leverages the company's existing 
infrastructure for wire bond and surface mount assembly. 

Camera modules are typically customized to the customer's end-product application. 
CMOS image sensor modules are available in CIF, VGA, and in the future, MEGA pixel 
formats, depending on the design of the silicon die inserted into the package. The modules 
typically use the higher density VGA format, which capture video and/or photographs. By 
using the higher density image sensor die in its VisionPak, Amkor is able to increase the 
image quality without increasing the dimensions of the package. 

"Camera modules have traditionally been produced internally by the large Japanese 
electronics companies. We've been working hard to develop innovations that will help 
reduce the packaging and focus costs for camera modules, which in turn should promote 
more outsourcing," said Mike Steidl, vice president of Amkor's advanced product 
development. "We believe our image sensor assembly and test capabilities should position 
Amkor to capture an attractive share of the rapidly growing market for portable imaging 
applications." 

For a 2x 2 mm die size image sensor chip , the current package size is PLCC 9x9 mm, 

each package market price is about 20 NTD . That means , each 8 inch image sensor wafer has 

a package price of about 3600 USD ( You cant imagine this is true , and the 

package price is even higher than the wafer price ) . 

If we fan out 2x2 mmto 5x5 mm FO-WLCSP , we need 6.25 FO-WLCSP , 

that means , each FO-WLCSP can have a price of 576 USD , 

this will be much attarctive and profit-gaining market 

than the mini BGA 

So , if you are talking about FO-WLCSP , this is more likely the 
value-added market . 
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Affidavit of Facts 



I, Bob Chen (Eftfr-ft) , was aRD Center Leader of ACE (Advanced Chip Engineering 
Inc.)formerly, a company organized under the laws of Taiwan, R.O.C., and having a 
business address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu, Taiwan, ROC. 

In 2003, Mr. Yang assigned me to be the project leader of new technology 
development -FO-WLR At 2:00pm, on July 14, 2003, 1 hosted the meeting for 
Fan-out wafer level packaging (i.e. 2G Technology). I made the statement about 
project process executing and manpower arrangement in the meeting minutes. I 
hereby attest that the content of minutes I wrote is true. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 

Signatur e , 




Affidavit of Facts 



I, Wen-kun Yang m$M\ am a CE O of ACE (Advanced Chip Engineering 
Technology Inc.), a company organized under the laws of Taiwan, R.O.C., and having 
a business address of No: 65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu 303, Taiwan, R.O.C. 

I hereby attest that, on July 14. 2003 . 1 have attended the meeting that chaired by Mr. 
Bob Chen who is the project leader of Fan-out wafer level packaging, during the 
meeting Bob has assigned the team members and his responsibility. At that time, I am 
the CEO/Chairman of this company and assign Mr. Bob Chen as project leader of new 
technology development - FO-WLP « 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 



Signature £^ *}f^-<^r^ 
Dat e <*pV. \\ i Xeo 4 



Affidavit of Facts 

I, Kathy LmWmm , am a Project Manger of ACE (Advanced Chip Engineering 
Inc.), a company organized under the laws of Taiwan, R.O.C., and having a business 
address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, Hsin-Chu, 
Taiwan, R.O.C. 

I hereby attest that, on July 14, 1 attended the meeting for 12" transfer 8" FO-WLP 
Project. In that project, my duty was the window of wafer supplier. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 



Signature_ 

My U& 



Affidavit of Facts 

I, Ben UnffiWM) , am a Assistant Manger of ACE (Advanced Chip Engineering 
Inc.), a company organized under the laws of Taiwan, R.O.C., and having a business 
address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, Hsin-Chu, 
Taiwan, R.O.C. 

I hereby attest that, in Year 2003, 1 was responsible for engineering and manpower 
coordination in 12" transfer to 8" FO-WLP Project. And on July 14, 2003, 1 
attended the project review meeting that Bob chaired. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 




Affidavit of Facts 



I, Jalex Sun (M$M) , am a Technical Manger of ACE (Advanced Chip Engineering 
Inc.), a company organized under the laws of Taiwan, R.O.C., and having a business 
address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, Hsin-Chu, 
Taiwan, R O C. 

I hereby attest that, July 14, 2003, 1 didn't attend the meeting for 12" transfer 8" 
FO-WLP Project. After meeting, I got the minutes for the meeting conclusion. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 





Affidavit of Facts 



I, Yatzu Wu QgMW) , am a Product Manger of ACE (Advanced Chip Engineering 
Inc.), a company organized under the laws of Taiwan, R.O .C., and having a business 
address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, Hsin-Chu, 
Taiwan, ROC. 

I hereby attest that, on July 14, 2003, 1 took part in the meeting of 12" transfer to 8" 
wafer FO-WLCSP. I was in charge of lithography part in process development. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 

Signatur e j|f|jt__]^ ^Aa 



Dat e >*>yM£ 



Affidavit of Facts 



I, MJ Chiu , am a Senior Technician of ACE (Advanced Chip Engineering 

Inc.), a company organized under the laws of Taiwan, R.O.C., and having a business 
address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, Hsin-Chu, 
Taiwan, R.O.C. 

I hereby attest that, July 14, 2003, 1 didn't attend the meeting for 12" transfer 8" 
FO-WLP Project.. After meeting, I received the minutes. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 
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Advanced Chip Engineering Technology Inc. 
Resignation Certification 



Name 


DC Huang 


Date oi i>irxn 


R,@504M)7/§26a 

9R-Jul-61 


LP. No 


J 122648503 


Sex 


15 
Male 


Department 


Administration Supporting 
Div. 


Job Title 


Senior Director 


f']J&a 
Date of Employment 


R.@90^10^159 
15-Qct-01 


Ma 

Date of Leaving 


R@9W^ioa 

10-May-05 


Remark 


Nil 


| This is to certify 


that the above statements are true and correct. 



Human Resources Department 




Date : August 14, 2006 
V .4*k : *M*#* 303 *r4ti#^^Ub^+iSfe 03-5983232 
Add : No. 26, Kuang-Fu North Rd. , Hsin-Chu Industrial Park, Hsin-Chu 303, Taiwan, R. 0. C. 
TEL : 886-03-5983232 FAX : 886-5986565 



Advanced Chip Engineering Technology Inc. 



Resignation Certification 



Name 


t~\ r\ v 

Co Co Kow 


Date of Birth 


R@51^2J3110 


I.D. No 


J220158786 


Sex 


Female 


Department 


Purchasing/ Imports Export 
Dept. 


Job Title 


Manager 


Date of Employment 


R@89#-5J315 0 
15-MAY-00 


Date of Leaving 


&@95iF3mOB 
10-Mar-06 


Remark 


Nil 


| This is to certify 


that the above statements are true and correct. 




t * & B iL+S-S-'^ft +- a 
Date : August 11, 2006 

ifck : 303 JW^i#a*«.Jb*#:+ift 03-5983232 

Add : No. 26, Kuang-Fu North Rd. , Hsin-Chu Industrial Park, Hsin-Chu 303, Taiwan, R. 0. C. 
TEL : 886-03-5983232 FAX : 886-5986565 
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Advanced Chip Engineering Technology Inc. 
Resignation Certification 



4£ £ 

Name 


Eva Chou 


ifc£a#i 

Date of Birth 


=— — 

RH59#-01/|22B 

22-Jan-70 


I.D. No 


J220 173854 


Sex 


Female 


Department 


Advanced Technology Div. 


fl 

Job Title 


&mm 1 

Technical Manager 


f'JJ&a 
Date of Employment 


R S 89-^04 17 a 
17-Apr-OO 


HM$a 

Date of Leaving 


R.B95#-07/3 28B 
28-Jul-06 


# tt 
Remark 


Nil 



tat**** ' #jtt^^ • 

ihis is to certify that the above statements are true and correct. 




Date : August 14, 2006 
/ y& : Ifrttft 303 *Hti*a*«.A*5ft+iSt 03-5983232 
Add : No. 26, Kuang-Fu North Rd. , Hsin-Chu Industrial Park, Hsin-Chu 303, Taiwan, R. 
TEL : 886-03-5983232 FAX : 886-5986565 



Advanced Chip Engineering Technology Inc. 



Resignation Certification 



Name 


Alex Chen 


Date of Birth 


Rg61^07J|28a 
28-Jul-72 


I.D. No 


Gl 20620845 


44 m 

Sex 


n 

Male 


Department 


Testing Engineering Dept. 


«H * 
Job Title 


Manager 


$'JJ&0 
Date of Employment 


&@89^04^2ia 
21-Apr-00 


Date of Leaving 


R.@ 94#-05 ^069 
06-May-05 


fit tt 
Remark 


Nil 


fc fhis is to certify that the above statements are true and correct. 

P 1 



Human Resources Department 




Date : August 14, 2006 

ykL : *M*4* 303 #H*i3r H-iSS. 03-5983232 

Add: No. 26, Kuang-Fu North Rd. , Hsin-Chu Industrial Park, Hsin-Chu 303, Taiwan, 
TEL : 886-03-5983232 FAX :' 886-5986565 
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Advanced Chip Engineering Technology Inc. 
Resignation Certification 



Name 


David Lin 


Date oi Birtn 


R,S62£03^17a 


I.D. No 


Kl 20404657 


Sex 


Male 


Department 


Process Engineering Div. 


jft m 

Job Title 


Technical Assistant 
Manager 


Date of Employment 


90 -£02 J! 260 
26-Feb-01 


ififi^ a 

Date of Leaving 


K.a94#-lM30a 
30-Nov-05 


tit i* 
Remark 


Nil 


| This is to certify that the above statements are true and correct. 




Date : August 11, 2006 

: *** 303 tti*tt**.ib*.*+.H.St 03-5983232 
Add: No. 26, Kuang-Fu North Rd. , Hsin-Chu Industrial Park, Hsin-Chu 303, Taiwan, R.O.C. 
TEL : 886-03-5983232 FAX : 886-5986565 
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Affidavit of Facts 



I, Bob Chen fl^tt) , was aRD Center Leader of ACE (Advanced Chip Engineering 
Inc.) formerly, a company organized under the laws of Taiwan, R.O.C., and having a 
business address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu, Taiwan, R.O.C. 

I hereby attest that, on July 21 to 25, 2003, 1 was in charge of three projects that I 
mentioned in the weekly report. They are a. WLCSP BIB b. 12" to 8" wafer 
FO-WLP c. 8" wafer with glass substrate. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 

Signatur e gg^; 
Date jV- // 
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Project Code_2003 



Project leader Project Code 

1 . WL-CSP BIB Bob 9211 

2. 300mm wafer for WL-CSP Bob 9222 

3. Pogo probe card for Agilent test system David 9233 

4. PC based tester for WL-CSP final testing David 9234 

5. 200mm Glass based WL-CSP Bob 9235 



Affidavit of Facts 



I, Wen-kun Yang am a C.E.O of ACE (Advanced Chip Engineering 

Technology Inc.), a company organized under the laws of Taiwan, R.O.C., and having 
a business address of No. 65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu 303, Taiwan, R O C. 

I hereby attest that, on July 29, 2003, 1 have assigned the project code numbers for the 
projects of the company, at that time, I am the CEO of the company and have started 
the several projects for new development which including the FO-WLP. • ° 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 





FO WLCSP 



Cu Trace 




<2a» (rigid) 




m mm 



* (rigid) 



ALIGN CHIP ON FIXTURE [ 





PRINT RUBBER 



Chip(feccup) Rubber 




Glass Wafer 



Die Attach Material 



COATING SINR 




Glass Wafer 



Die Attach Material 



♦Mechanical sample: 8/1 

•Proto-type layout verification ( on ink die ): 8/8 

♦Reliability test: 9/E 

•Process parameter fine tune( yield improve ): 8/E 

•Pilot Run: 9 

♦Mass production: 10 



Affidavit of Facts 



I, Bob Chen (JfffittiL) , was a RD Center Leader of ACE (Advanced Chip Engineering 
Inc.) formerly, a company organized under the laws of Taiwan, R.O.C., and having a 
business address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu, Taiwan, R O C. 

I hereby attest that, on July 30, 2003, 1 created the presentation file of FO-WLCSP 
(12" to 8") including the roadmap and production schedule, etc. And I presented the 
procedure of FO-WLCSP to the related colleagues. It is used for the internal 
discussion. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 

Signatur e ^^gvy 
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RD Project Review 
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1. 300 mm Wafer Project 






- Glass wafer ^—^—/j^mM^lM • 




8/5 


- M* wafer ±J^!§ chip ■ fflKfcfi- wafer chip mS. » 






- M* glass wafer ff^f ID » np£ glass _h$£fl| laser K|fig§ » WZi 






m&m chip iwi^ba . 






- mmt glass wafer MM (7££)ft£l£titfi ■ 




8/5 


- 300 mm wafer saw 3Ul8e& KYEC ftX ' {0 pick & place ' 






300 mm chip sorter » nj nJS&ftJftXnrfgte • 






- M^Wm 400u / 500u glass wafer' ^^M^tB^JiUxt^Sl chip 






- ffltfclfi^tfj wafer saw ° 






2. 300 u wafer project 






- &f-^#fc*#=Jt 128M no yield 300 u wafer + 300 u dummy wafer - 
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Affidavit of Facts 



I, Wen-kun Yang (WiSM\ am a C.E.O of ACE (Advanced Chip Engineering 
Technology Inc.), a company organized under the laws of Taiwan, R.O.C., and having 
a business address of No. 65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu 303, Taiwan, R.O.C. 

I hereby attest that, on July 3 1 and August 1, 2003. 1 have held and chaired the "RD 
Project Review meeting" - the project 1 - 300mm wafer project has been used for the 
pre-study of FO-WLP due to the current equipments can only handle 200mm size, but 
the customer (DRAM maker) would like to offer the 300mm wafer size, so, the 
project is dicing saw the 300mm wafer and re-placement the dice on 200mm size 
panel and becomes the equivalent 200mm wafer size, then it can be process as wafer 
level packaging. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 




Affidavit of Facts 



I, Bob Chen (^al) , was a RD Center Leader of ACE (Advanced Chip Engineering 
Inc.) formerly, a company organized under the laws of Taiwan, ROC, and having a 
business address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu, Taiwan, R O C. 

I hereby attest that, on July 31 and August 1, 2003, 1 took part in the RD Project 
Review Meeting that WK Yang chaired. I was in charge of the minutes at the 
conference and fellow up all unsettled events. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 



Signature, 




Affidavit of Facts 

I, Ben Lintfpf^®) , am a Assistant Manger of ACE (Advanced Chip Engineering 
Inc.), a company organized under the laws of Taiwan, R.O.C., and having a business 
address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, Hsin-Chu, 
Taiwan, R.O.C. 

I hereby attest that, in Year 2003, 1 was responsible for engineering and manpower 
coordination in 12" transfer to 8" FO-WLP Project. And on July 3 1 and August 1, 
2003, 1 attended the meeting for 300mm Wafer Project Review. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 




Affidavit of Facts 



I, Jalex Sun (MSM) , am a Technical Manger of ACE (Advanced Chip Engineering 
Inc.), a company organized under the laws of Taiwan, R.O.C., and having a business 
address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, Hsin-Chu, 
Taiwan, R.O.C. 

I hereby attest that, in Year 2003, 1 was responsible for material approval and process 
development in RD Project. And on July 3 and August 1, 2003, 1 attended the 
meeting for 300mm Wafer Project Review. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 





Affidavit of Facts 



I, Yatzu Wu , am a Product Manger of ACE (Advanced Chip Engineering 

Inc.), a company organized under the laws of Taiwan, R OC, and having a business 
address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, Hsin-Chu, 
Taiwan, ROC 

I hereby attest that, on July 3 1 and August 1, 2003, 1 took part in the RD Project 
Review Meeting that WK Yang chaired. The recorder was Bob. I was in charge of 
testing and verifying the process for 300mm Wafer Project. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 




Dat e oViC 



Affidavit of Facts 



I, Liching Huang (mWt$$) , am a RD engineer of ACE (Advanced Chip Engineering 
Inc.), a company organized under the laws of Taiwan, R.O.C., and having a business 
address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, Hsin-Chu, 
Taiwan, ROC. 

I hereby attest that, on July 3 1 and August 1, 2003, 1 didn't attend the RD Project 
Review Meeting that WK Yang chaired. After meeting, I received the minutes. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 
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Advanced Chip Engineering Technology Inc. 
Resignation Certification 



it £ 
Name 


David Wang 


Date oi Dirxn 


Rg514M)5/i25 0 
25-Mav-62 


I.D. No ! 


T120981941 


•l± M 
Sex 


n 

Male 


Department 


Testing Engineering 
Development Div. 


* m 

Job Title 


Fellow 


Date of Employment 


^§89-^06^19 9 
19-Jun-00 


Date of Leaving 


RS93^H>«199 
19-Qct-04 


#1 ti 
Remark 


Nil 


h This is to certify 


that the above statements are true and correct. 



Human Resources Department 




Date : August 14, 2006 
( £kk: mtt&mmtt^ J $&&&it&*+3L3L €^:03-5983232 
Add : No. 26, Kuang-Fu North Rd. , Hsin-Chu Industrial Park, Hsin-Chu 303, Taiwan, R. 
TEL : 886-03-5983232 FAX : 886-5986565 
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Advanced Chip Engineering Technology Inc. 



Resignation Certification 



Name 


Eva Chou 


Date of Birth 


R,@59#-O1J|220 1 
22-Jan-70 J 


I * U. WO 


J220173854 


<& m 

Sex 


-k | 
Female 1 


Department 


Advanced Technology Div. 


Job Title 


Technical Manager I 


Date of Employment 


R,B89#-04/l 17 B 
17-Apr-OO 


Date of Leaving 


R.S95^07/|28a | 
28-Jul-06 I 


Remark 


^ 1 

Nil 1 


* • I 

■ft.;-. ^ „_-Hf v th a t the above statements are true and correct. | 





Date : August 14, 2006 

JWt:*4tll803*f4ti*_*«.***f+-« €^:03-5983232 . 

idd: No. 26, Kuang-Fu North Rd., Hsin-Chu Industrial Park, Hsin-Chu 303, Taiwan, R.O.C. 

TEL : 886-03-5983232 FAX : 886-5986565 




Advanced Chip Engineering Technology Inc. 
Resignation Certification 



4t % 
Name 


Alex Chen 


LM _X- *** ^▼J 

Date of Birth 


&@61#-07fl28 9 1 
28-Jul-72 


I.D. No 


Gl 20620845 


m m 

Sex 


Hale 


Department 


Testing Engineering Dept. 


* * 
Job Title 


Manager 


; Date of Employment 


R.@89-«M)4Jf 21a 
21-Apr-00' - . 


Date of Leaving 


^§94^05^068 
06-May-05 


ft it 
Remark 


Nil 


I &*bi 
I This is to certifj 


r that the above statements are true and correct. 




nate : August 14, 2006 

'4*t:*M»*303*Mti«*«.**^+** 03-5983232 

Add: No. 26, Kuang-Fu North R<L, Hsin-Chu Industrial Park, Bsm-Chu 303, Taiwan, R.O.C. 
TEL : 886-03-5983232 FAX : 886-5986565 




Advanced Chip Engineering Technology Inc. 



Resignation Certification 



it £ 

Name 


AM 
Alex Long 


ifeita«i 
Date of Birth 


R.a65^08^30a 
30-Aug-76 


I.D. No 


D122681683 


Sex 


% 
Male 


Department 


R&D II Div. 


Jft 

Job Title 


Assistant Engineer 


fjj&a 

Date of Employment 


R.@9O^O6J3O40 
04-Jun-01 


a 

Date of Leaving 


92-^08^ 14 a 
14-Aug-03 


Remark 


Nil 


Life.**** ' #*t« 

h Ais is to certify 
P 


m • 

that the above statements are true and correct. 



Human Resources Department 




Date : August 11, 2006 
\kt : tftfft 303 *f>iti#^7fc«.dbl^A-t-JLSt 03-5983232 
Add : No. 26, Kuang-Fu North Rd. , Hsin-Chu Industrial Park, Hsin-Chu 303, Taiwan, R. 0. 
TEL : 886-03-5983232 FAX : 886-5986565 
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Advanced Chip Engineering Technology Inc. 
Resignation Certification 



Name 


Eddy Mou 


Date of Birth 


R.@51-^09^20 9 
20-Sep-62 


I.D. No 


L121816080 


& m 

Sex 


n 

Male 


Department 


test 

President Office 


Job Title 


Vice President 


Date of Employment 


R.S89-^05^01B 
Ol-May-00 


Date of Leaving 


R. @ 93-^09 /1 30 B 
30-Sep-04 


Remark 


Nil 


h ihis is to certify that the above statements are true and correct. 



Human Resources Department 




Date : August 11, 2006 
" &tt!&303ttttx- J $m.fc&ib!&-X-\-2-$L 03-5983232 

Add : No. 26, Kuang-Fu North Rd. , Hsin-Chu Industrial Park, Hsin-Chu 303, Taiwan, R. 0. C. 
TEL : 886-03-5983232 FAX : 886-5986565 




1 
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Advanced Chip Engineering Technology Inc. 



Resignation Certification 



Name 


Yao Hung 


Date of Birth 


R@57^10^06a 
06-Qct-68 


I. D. No 


R121714791 


Sex 


Male 


Department 


Manufacturing Div. 


45* 

Job Title 


Senior Director 


Date of Employment 


RS89^03^01 a 
Ol-Mar-00 


**a 

Date of Leaving 


R, §93^07^ 16 9 
18-Jul-04 


Remark 


Nil 


1 ihis is to certify 


that the above statements are true and correct. j; 



Human Resources Department 




■r-$Rsyt+i#-/^+-a 

Date : August 11, 2006 

: *M*|* 303 #4*JL*a*«.:it*8-*+i* 03-5983232 
Add : No. 26, Kuang-Fu North Rd. , Hsin-Chu Industrial Park, Hsin-Chu 303, Taiwan, R. 
TEL : 886-03-5983232 FAX : 886-5986565 
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Meeting Minutes of 300mm wafer - Equipments 
Date: 8/8/2003 
Place: 503 room 

Attend: WK, Yao, Ben, Ye, Jalex 
Summary and Actions: 

- To discuss with vendor for design and making pick & place of 300mm wafer 
w/ flip the chip, 9" tray size 

■ Direct to pick the chip and place into "tool" for 200mm size 

■ W/flip the chip function (face down - circuit side down) 

■ W/9" tooling size (tray) function a loading / off-loading function 

■ W/input wafer (saw) up to 300mm size 

- To design the equipment and tooling for glass "taping" 

■ W/Z direction step motor function 

■ W/vacuum hold the chip into "cavity tool" function 

■ W/vacuum hold the "glass" for taping 

■ W/taping sensor for protection 

- To design the "ACE stepper" by using the following functions of equipment 

■ Auto prober (TSK) w/programming X/Y/Z/Thilta, w/vacuum chuck 

■ Patten recognition function for fine alignment. 

■ Light source and control for photo development 

The machine can do the single step and multi-die step photo developing. 

The target cost is under NT1 Okk. 
-To modify the current for cutting the 200mm "Glass" from square 

to round type w/flat 

-RD I need to define the thickness of glass on 8/12 for process development. 
The next meeting will be 2PM on 8/15. 



WK 



Affidavit of Facts 



I, Wen-kun Yang (^3CM), am a C.E.O of ACE (Advanced Chip Engineering 
Technology Inc.), a company organized under the laws of Taiwan, R.O.C., and having 
a business address of No. 65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu 303, Taiwan, ROC. 

I hereby attest that, on August 8, 2003, 1 have held the meeting to discuss the 
equipment issue for handling the 300mm wafer (panel), the members of group 
meeting are Yao who is the manufacturing leader and Ben who is the equipment 
leader and Ye who is the production supervisor and Jalex who is the process leader. 
The meeting minutes is the summary and action items ° 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 




Affidavit of Facts 



I, Ben Untfmffl.) , am a Assistant Manger of ACE (Advanced Chip Engineering 
Inc.), a company organized under the laws of Taiwan, R.O.C., and having a business 
address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, Hsin-Chu, 
Taiwan, ROC. 

I hereby attest that, on August 8, 2003, 1 attended the meeting for the equipment 
design of 300mm wafer. I was the leader of equipment department and responsible 
for the equipment surveying. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 




Affidavit of Facts 



I, Jalex Sun , am a Technical Manger of ACE (Advanced Chip Engineering 

Inc.), a company organized under the laws of Taiwan, R.O.C., and having a business 
address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, Hsin-Chu, 
Taiwan, R O C. 

I hereby attest that, in Year 2003, 1 was responsible for material approval and process 
development in 300MM wafer project. And on August 8, 2003, 1 attended the 
meeting to discuss the equipment issue. The meeting minutes is the summary and 
action items. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 



Signature 
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Advanced Chip Engineering Technology Inc. 



Resignation Certification 



it & 

Name 


iao aung 


ib£B& 
nf Ri rth 

yaLC \J1 I'll **** 


R,@57iH0/306a 
06-<3ct-68 


I.D. No 


R121714791 


Sex 


n 

Male 


Department 


Manufacturing Div. 


1% $1 
Job Title 


Senior Director 


Date of Employment 


R@893M)3J!O10 
Ol-Mar-00 


Date of Leaving 


R @ 93-^07 £ 16 B 
18-Jul-04 


ft ** 
Remark 


Nil 


This is to certify 


that the above statements are true and correct. ____ 




Date : August 11, 2006 

: #H*& 303 *r^^#^^Jb^-f-iSfe 03-5983232 
( Add: No. 26, Kuang-Fu North Rd. , Hsin-Chu Industrial Park, Hsin-Chu 303, Taiwan, R. 
TEL : 886-03-5983232 FAX : 886-5986565 
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300mm wafer handling case : Date: 9/22/2003 



1. 300mm wafer Back-lapping 

Ep, Thickness: 300u 

Wafer mount into Al frame with blue tape 

Shipping the blue tape wafer to ACET 
T\ ACET return the Al frame back to PTI after saw 

2. 300mm wafer Back-lapping + Saw the wafer to 4pcs (1/4 PB> 

f?. Thickness: 300u 

Z.s Wafer mount into Al frame with blue tape 
Saw the wafer to 4pcs (ti)J8 4 # 4/1 IS) 

7\ Ship the blue tape wafer to ACET 

ACET return the Al frame after de-taping the wafer. 

3. 300mm wafer Back-laooing + saw the wafer + pick & place the good dies 
into tray or 200mm blue tape. 

tp % Thickness: 300u 

Z, % Wafer mount into Al frame with blue tape 

Saw the wafer to individual dies 
Ts Pick & place the good dies into tray or 200mm blue tape form 

Ship the Tray w/good dies or 200mm blue tape dies to ACET 
B, ACET return the Tray or 200mm Al frame back to PTI. 

Materials Flow : 



PSC ship the wafer to PTI for back-lapping +(and/or Saw, PaP) service 

PTI ship the processed wafer/dies to ACET 

ACET return the "tools" back to PTI 

PTI send the "Invoice" with materials to ACET 

PSC offer the "wafer mapping" data for good dies pick. 



Affidavit of Facts 



I, Wen-kun Yang fflZM), am a C.E.O of ACE (Advanced Chip Engineering 
Technology Inc.), a company organized under the laws of Taiwan, R O C, and having 
a business address of No. 65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou 
Hsin-Chu 303, Taiwan, RO C. 

I hereby attest that, on September 22, 2003, 1 have created the memo. As 300mm 
wafer handling case to describe the handling procedure and material flow of 300mm 
wafer project. At that time, I am helping the project development, too. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 

Signature^ 
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Affidavit of Facts 



I, Jalex Sun (M$3&) > am a Technical Manger of ACE (Advanced Chip Engineering 
Inc.), a company organized under the laws of Taiwan, RO.C, and having a business 
address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, Hsin-Chu, 
Taiwan, R.O.C. 

I hereby attest that, in Year 2003, 1 was responsible for material approval and process 
development in 300MM wafer project. And on September 29, 2003, 1 listed a table 
for the process control. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 
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Main assumptions 



Model global view 

'ordual axial svmmetrvi=> build Va model 



No iniiial residual stress is considered. 
Perfect bonding is assumed at all interlaces between 
different materials and no \oid exists in the solder ball. 
All the material properties of the components, except the 
solder bull, are assumed to be linear-elastic, homogenous, 
isotropic, and temperature-independent o\cr the temperature 
range considered. 

L'niform thermal loading, steady state solution, stress free is 
assumed as room temperature. 



Model local view I Material properties 
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Key Dimensions 



Boundary Condition 

Temperature cycling: -5 5- 125 C 



Chip Size:5.77 * 10.38 * 0.3 (mm) 
Glass ihickness:0.55mm 
UV cure thickness:0.01 mm 
SINR 3170 thickness:0.015mm 
Solder Mask of PCB:0.02mm 
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Strain Distribution(Reat Ball) 



AlMSYS 



Life cycle(Real ball) 



Equivalent plastic strain range:0.0 1 3692 



Life cvcles:1980 
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Affidavit of Facts 



I, Ben UnffiWM) , am a Assistant Manger of ACE (Advanced Chip Engineering 
Inc.), a company organized under the laws of Taiwan, R.O.C., and having a business 
address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, Hsin-Chu, 
Taiwan, R O C. 

I hereby attest that, on October 16-17, 2003, 1 was be the leader for engineering and 
manpower coordination in 12" transfer to 8" FO-WLP Project. In GEIL and 
TwinMos projects, I was responsible for dice saw and chip sort. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
0r®tiy patent issued thereon. 

Date 



Signature 





Advanced Chip Engineering Technology Inc. 
Resignation Certification 



Name 


David Lin 


ds£.a#j 
Date of Birth 


R@62-^03^l7a 1 
30-Aug-76 ^ I 


j I.D. No 


K120404657 


<& M 
Sex 


* 1 
Male | 


| Department 


Process Engineering Div. 


Job Title 


Technical Assistant | 
Manager 1 


J fjj&a 
[Date of Employment 


R.@90-^02^26a 
26-Feb-01 


«M$a 
Date of Leaving 


R@94-^11^30a I 
30-Nov-05 I 


I ^ tt 
■ Remark 


1 

Nil I 


fliis is to certif3 


g«9S • I 
j that the above statements are true and correct. | 



1 Human Resources Department 




Date : August 11, 2006 

>*t:|fr^l»303*r^#**«***+^« **: 03-5988232 

idd: No. 26, Kuang-Fu North Rd., Hsin-^hu Industrial Park, Hsm-Chu 303, Taiwan, R.O.C. 
TEL : 886-03-5983232 FAX : 886-5986565 




Advanced Chip Engineering Technology Inc. 



Resignation Certification 



it £ 


David Wang 


Date of Birth 


R.@51 ^05^25 0 ! 
25-May-62 


t n Mo 


T120981941 


*t »} 
Sex 


15 
Hale 


Department 


Testing Engineering 
Development Div. 


j& m 

Job Title 


Fellow 


Date of Employment 


R@89^06^19 9 
19-Jun-00 


*M*a 
Date of Leaving 


R@93-^11^19 0 
19-Qct-04 


Remark 


Nil 


■ This is to certifj 


' that the above statements are true and correct. 




* * R. B A.+i#-A. /§ -I- © 0 
D^ate : August 14, 2006 

i*t : 303 *f4t^#ft*«.ibiS-5!t+i« t^:03-5983232 

Add: No. 26, Kuang-Fu North Rd., Hsin-Chu Industrial Park, Bsin-Chu 303, 

TEL : 886-03-5983232 FAX = 886-5986565 
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12 -> 8 Project 



Preparation for production: 

- Materials qualification: 

■ Glass: zp^S? tfJIH? Notch? Available? [Ben - 10/31] 

- BOM list: [Jalex - 10/29] 

- Process recipe: [Yatza/David Lin - 10/29] 

■ Glass saw: [Ben - 11/5] 

■ Glass lapping for SO-DIMM [Jalex] 

- Production Tools: 

■ Glass mask: GEIL/ACE, Alignment keys? [Yao/David - 10/31] 

■ Placement tools: TAT 1 day. Cost NT12k, by CNC [Jalex] 

■ Printing tools: Okay 

- Equipments: 

■ PAP: [Yao - 10/30] PO by ACET 

■ Glass bonding: review spec, PO, TAT=lm [Yao - 
♦ Review manual tooling?? [Yao - 10/30] 

■ [stepper] 

- Production flow: [Bob - 10/29] 

- Run Card [Eva/Kenny - 10/30] 

- Quality gate, inspection criteria [Eva - 10/30] 

- Document: [Eva - 11/5] 

- Training: [Yao - 11/5] 

- Preliminary reliability: [Eva - 11/3] 

■ PCT- 11/10 

■ T/C - 

- 2.2v dice for customers, 2.4v for reliability: [Eddy - 10/29] 

- Al Pads experiment [Bob - 10/31] 



Affidavit of Facts 



I, Wen-kun Yang am a CEO of ACE (Advanced Chip Engineering 

Technology Inc.), a company organized under the laws of Taiwan, R.O.C., and having 
a business address of No. 65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu 303, Taiwan, R.O.C. 

I hereby attest that, on October 29, 2003, 1 have written the document "preparation for 
production" to descript the preparation of each items for 12" to 8" project (FO-WLP) 
to relative people of group, at that time, we are preparing the necessary work for 
production of FO-WLP in the short term period. ° 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 
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Wafer Level Packaging 

Basic Technologies 

Advanced Chip Engineering Technology Inc. 
Internal Use Only 



WL-CSP "Fan-in" 



Re-distribution / 
Plating technology 



Die- electric layer 
coating technology 



solder Balls Placement 
technology 



Epoxy 




ubm technology 
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J 



1 



WL-CSP "Fan-Out" 




WL-CSP "Stacking' 1 



Wafer Level Packaging 
technology 



Re-distribution / 
Plating technology 




inter-chip pi anari zati on 
technology 



ultra Thin wafer 
technology 



High Precision 
Placement technology 



Affidavit of Facts 



I, Wen-kun Yang ffi$m, am a C.E.O of ACE (Advanced Chip Engineering 
Technology Inc.), a company organized under the laws of Taiwan, ROC, and having 
a business address of No. 65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu 303, Taiwan, R.O.C. 

I hereby attest that, on October 31, 2003, 1 have created the presentation file of Wafer 
Level Packaging that present the types of wafer level packaging including the fan-in 
and fan-out type etc. It is used for the internal discussion • 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 
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Meeting Minutes on 11/6 (RD Review) 4PM - 6PM 



Current Project: 

1. PSC 

q3 - 2.0G (project code: 9222) 

i. For ACET pin assignment 

ii. For GEIL pin assignment 
Zi - 2.56 (project code: ) 

- JEDEC standard ball array 0.8mmxl.0mm pitch and body 
8x13 

2. NTC for 2.5G (project code: ) 

^ - 512Mb for JEDEC standard - verify the speed 

Z. ' 256Mb for JEDEC standard - package qualification 

3. ProMOS Project code: 

- 2.06 - close due to engineering issue 
Z, » 2.5G for JEDEC standard 

4. HighTech (dice form at tray - 300u thickness) 

Ep » Z.5G for 0.15u DDR (x8/xl6) - waiting 

5. Probe card for 2.5G @T5382A (1 DUT A 8 DUT) 

6. Probe card for Z.OG ©T5581P (1 DUT) 

7. Probe card for 2.06 ©T5382A (16 DUT) - pending 

8. PC based tester 

9. WL-CSP BIB for Z.OG - Pending (lower priority) 

10. WL-CSP BIB for Z3G - JEDEC standard: Waiting 
11. 

Summary: 

1. SM group should issue the " New product request form " to cover the 
above project. 

2. For NTC project: NTC should offer the document for both two types 
product within two day, the 512Mb product, ACET need to offer the 
engineering sample unit within 10 days. For 256Mb, NTC will take the 
package qualification procedure. ACET should handle it carefully. 

3. For ProMOS project: ACET still in discussion with ProMOS, expect to 
get the result around a week. ACET prefer starting the UTT CSP then, 
ProMOS logo version later. 

) 4. For 2.0G PSC project: 

^3 - Identified the Glass materials and quality (Yao) 



Zi * Two set placement tools ready for production 

pg - ACET version Glass mask will be ready on 11/10 (Bob) 

T * Expect the GEIL version glass mask will be ready on 11/18 (Bob) 

jX - Glass based saw quality and outsource issue (Yao) 

i. To confirm it before 11/12 (Yao) 
B * The possibility to lapping the Glass after WL process (Bob) 
i. SO-DIMM need the thickness same as LOG, if the glass 

lapping fail, then, we need to use the thin glass and thin dice 
for process during WLP. 

1. To find the Thin glass 300u (available & cost - Bob) 

2. To confirm the 200u wafer lapping cost (Yao) 

3. To overcome the automation during process issue (Yao) 

4. To do the drop test of module without cover (David/Eva) 
JH - The alignment key issue verification should complete it before 

11/14 (Yao) 

^ - Need to solve the back lapping and saw, PAP issue in Nov. 
(Yao/WK) 

5. For Z3G PSC project: The first engineering sample will be ready on 
11/11, WK need the mechanical sample for customers and news release, 

6. Millie: Please assign the code number to group for cost control. 

7. Probe card for 2.5G need to be ready on/before 11/11. (David) 

8. Module test tools need to be ready on/before 11/11 (David) 

9. Stop to order the BCB and relative materials that only for 8" wafer (MC) 

Information: Pure 8" wafer from PSC may only 2000pcs for process in Nov. 
A Dec. ACET needs to focus on the 300mm and 2.5G standard package due 
to marketing concern. 

- End of report - 

- By WK Yang on 11/7 



Affidavit of Facts 



I, Wen-kun Yang (|§£Ji), am a CEO of ACE (Advanced Chip Engineering 
Technology Inc.), a company organized under the laws of Taiwan, RO.C, and having 
a business address of No. 65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu 303, Taiwan, RO.C. 

I hereby attest that, on November 6, 2003, 1 have held the RD review meeting to 
review the current project with staff, at that time, we have specified the 2.0G and 
2.5G project that belongs to FO-WLP technology, we have done the samples and let 
the customers to evaluate * 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 




Doc 
No 


File (File Date) 


Date 


Testimony of Custodian or Qualified 


8 


j§B&0004.JPG 
2003.11.21 




Photographer: David Wang 
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013UM 256M DDR2M.BMP 


Nov. 21st, 2003 


Photographer: David Wang 
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Affidavit of Facts 



I, David Wang (3Ef£3l) , was a RDH Leader of ACE (Advanced Chip Engineering 
Inc.) formerly, a company organized under the laws of Taiwan, ROC, and having a 
business address of No.65, Ruang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu, Taiwan, ROC. 

I hereby attest that, on November 21, 2003, 1 took two pictures of WLP package and 
memory module. It was my responsibility to develop and test the products in the 
pictures. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 
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921 121. JPG 


Nov. 21st, 2003 


News Paper: Commercial Times 
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PRODUCT.DOC 
2003.11.21 




File Author: Eddy Mo 
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DRAM Product List 

256M DDR CSP 



Speed 
Grade 


Clock Rate 


Data Rate 


VDD 


VDDQ 


CL=2.5 


CL=2.5 


-40 


250MHz 


500MBps 


2.6±0.1v 


2.6±0.1v 


-43 


233MHz 


466MBps 


2.6±0.1v 


2.6±0.1v 


-46 


217MHz 


433MBps 


2.6±0.1v 


2.6±0.1v 


-50 


200MHz 


400MBps 


2.6±0.1v 


2.6±0.1v 


-60 


166MHz 


333MBps 


2.5±0.2v 


2.5±0.2v 



256Mb Product Configuration List 

1. 32MX8 CSP 
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PIN ASSIGNMENT (Top View) -52 balls 0.75um Pitch CSP 
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Target Product : 256M/512M DIMM DDR 400/433/466/500 
512M SODIMM DDR 333/400/433/466/500 



2. 64MX4 CSP 
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PIN ASSIGNMENT (Top View) -52 balls 0.75um Pitch CSP 
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Target Product : 1GB DIMM DDR 400/433/466/500 



3. 64MX4 JEDEC Standard CSP 





Target Product : 1GB DIMM DDR 400/433/466/500 



4. 32MX8 JEDEC Standard CSP 
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Target Product : 256M/512M DIMM DDR 400/433/466/500 for OEM customer 



5. 16MX16 (32MX8 Ball assignment option) JEDEC Standard CSP 
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PIN ASSIGNMENT (Top View) 
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Target Product : Graphic Application 



512Mb DDR CSP 



Speed 
Grade 


Clock Rate 


Data Rate 


VDD 


VDDQ 


CL=2.5 


CL=2.5 
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217MHz 


433MBps 
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Target Product : 1GB SODIMM DDR 333/400/433/466/500 



1. 64MX8 (2 Chips combo) 
(Available in December 2003) 
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PIN ASSIGNMENT (Top View) 
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2. 64MX8 (2 Chips Stack) JEDEC Standard CSP 
(Available in January 2004) 




PIN ASSIGNMENT (Top View) 
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WLCSP cross section structure 




Trace (Ni/Cu/Au) Solder Balls 
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Advanced Chip Engineering Technology Inc. 



Resignation Certification 



Name 


Eddy Mou 


Date of Birth 


R,g51^09^20 9 
20-Sep-62 


I.D. No 


L121816080 


Sex 


n 

Male 


Department 


President Office 


* m 

Job Title 


Vice President 


Date of Employment 


&@ 89-^05/3 01 0 
01-May-00 


Date of Leaving 


Rg93^09^30 9 
30-Sep-04 


Remark 


Nil 


ta lhis is to certify 
P 


• 

that the above statements are true and correct. 



Ai7 ff 8MP 

Human Resources Department 




Date : August 11, 2006 
VJW: : 303 *f^i|rS*«.Jb^H-i§lt : 03-5983232 

Add : No. 26, Kuang-Fu North Rd. , Hsin-Chu Industrial Park, Hsin-Chu 303, Taiwan, R. 0. C. 
TEL : 886-03-5983232 FAX : 886-5986565 
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ENHANCED WLCSP_APIA.PDF 
Wafer Level TechnologyACET.ppt 



Dec. 4 th , 2003 



File Author: Wen-kun Yang 
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IC Packaging.ppt 
2004.3.14 



File Author: Wen-kun Yang 
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YIELD ANALYSIS OF 
LOT_61 63 .DOC 
2004.3.31 



Mar. 31 st , 2004 



Analyst: David Wang 
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WKYang6699tii;£Jg) 

Galen Fong [gfong@ultratech.cx)m] 
^rBm: 2006^8^ ISSMM^ ±*F 8:45 

iRff^t: WKYang6699(^3«tg) 

RE: Message from WK Yang (ACET) 

Wt#: ACETechnology.pdf 



ACETechnology.pd 
f (497 KB) 

Hello WK, 

Attached is your presentation from the 2003 APiA Semiar at Semicon Japan. Is this what you are looking for? 

Regards, 
Galen 

»> WKYang6699(***) <wkyang@ace-tekcom.tw> 8/13/2006 5:52 PM »> 
Dear Galen, 

Thank you for your kindly help. 

Best regards, 
WK Yang 

Original Message 

From: Galen Fong [mailto:gfong@ultratech.com] 
Sent: Sunday, August 13, 2006 4:07 AM 
To: WKYang6699(***) 
Cc: Scott Zafiropoulo 

Subject: Re: Message from WK Yang (ACET) 
Hello WK. 

Good to hear from you! I am doing fine. Things are going well at Ultratech. How are you? 

I will ask our Marketing Communication to look up the presentation and send you a copy. 

Best regards, 
Galen 

»> WKYang6699($(G-*nauO) <wkyang@ ace- tek.com. tw> 8/7/2006 10:37 PM »> 
Hello Galen, This is WK Yang from ACET in Taiwan Long time no see, How are you! 

Recently, I am collecting the document that I have created and attend the meeting before. Did you remember that you invited me to attend the APiA 
seminar in Japan on Dec. 2003. Since I can not find the document (CD) that APiA publish it and offer this materials to who attend the meeting, so, Do 
you still have the copy of seminar presentation of APiA (CD) or electrical file that I present it during the seminar. If you still have this materials, may I 
ask you to send one copy to me? 

Thank you for your help and supporting. 

Best regards, 
WKYang 

Advanced Chip Engineering Technology, 
email: wkyang@ace-tek.com.tw 
phone: 886-3-5983232 x 6699 
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Affidavit of Facts 

I, Wen-kun Yang (^3&Ss), am a CEO of ACE (Advanced Chip Engineering 
Technology Inc.), a company organized under the laws of Taiwan, R.O.C., and having 
a business address of No. 65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu 303, Taiwan, R.CXC. 

I hereby attest that, on December 4, 2003, 1 have been invited to offer the presentation 
in Semi Japan by Advanced Packaging interconnect associate (APIA), at that time, I 
have presented the enhanced WLCSP (Fan-out type WLP) during the presentation * 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 



Signature 
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IC Packaging Analysis 

Structure & Performance 
Advanced Chip Engineering Technology Inc. 
For Internal Use Only 
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Key items: 

1. Standard packaging 

2. Lead frame based 

3. Low profile wire 

bonding tech. 

4. Molding flow pressure 

5. Lead on chip lead frame 

for center pads 






J ID 



Multi Chip Package 



Q\ /Q O 




Key hems: 
t. Chip stress during wire 



2. KGD issue 



5 . Low profile wire bonding 
tech. 

6. Molding flow pressure 

7. No use for center pads 



Window BGA 




Key fa 



I. Low profile wire 



2. Use the liquid resin 
or mold resin 

3. Buffer materials and 
process between 
substrate and chip 

4. Substrate based 

5. Chip outside molding 
(optional process) 

6. u-BGA pattern issue 
7. Higher cost 
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WL-CSP 




Key it 



1. Wafer level process 

2. Use photo mask 
3. No lead inductance 

4. No substrate 
5. No wire bonding 
6. No molding 
7. No back side molding 
(Silicon Exposed) 

8. Redistribution by 
plating (CWNi/Au) 

9. Pi 



FO WL-CSP 




Keyttc 



1. Wafer level process 

2. Use photo mask 
3. No lead ii 
4. Nos 
5. No wire b 
6. No molding 
7. Back side with Glass 

8. Re-distribution by 
plating (Cu/Ni/Au) 

9. Pads location in- 



Package size > chips 



WL-CSP (stacking) 



Keyjfc 



I. Wafer level process 

2. Use photo mask 
3. No lead inductance 
4. No substrate 
5. No wire bonding 
6. No molding 



8. Re-distribution by 
plating (Cu/NVAu) 

9. Pads location in- 



Affidavit of Facts 



I, Wen-kun Yang (M3CM), am a CEO of ACE (Advanced Chip Engineering 
Technology Inc.), a company organized under the laws of Taiwan, R.O.C., and having 
a business address of No. 65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu 303, Taiwan, ROC 

I hereby attest that, on March 14 th 2004 . 1 have created the presentation file of KL 
Packaging that present the several types of IC packaging including the fan-in and 
fan-out type etc. It be used for internal discussion • 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 



Signature 
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Yield Analysis of Lo# 61 & 63 Date 3/3 1/04 



LOT NO :E04030061 Waferld :01 

TESTER NO :T8201 P/CNO :-7 OPER.NO 

BIN COUNT YIELD % 



:A277 



UNITS TESTED 

UNITS PASS 

BIN 1 PASS-400 CL-2.5 

BIN 3 PASS-400 CL=2.0 

BIN 5 GROSSFUNCTION FAIL 

BIN 6 REFRESH FAIL 

BIN 6 SPEED FAIL 

BIN 7 LEAKAGE FAIL 

BIN 8 CONTINU FAIL 

Station 1 Summary Report Finished ! ! 



348 

143 41% 
69 19 % 
74 21% 
18 5% 
2 0% 
16 4 % 
7 2% 
162 46 % 



LOT NO :E0403006 1 Waferld :02 

TESTER NO :T8209 P/CNO :-2 OPER.NO 

immmmmmmmmmmmmmmmmmmmmmmm 



:A277 



BIN 



COUNT YIELD % 



UNITS TESTED 348 
UNITS PASS 324 93 % 

BIN 1 PASS-400 CL=2.5 93 26 % 

BIN 3 PASS-400 CL=2.0 23 1 66 % 

BIN 5 GROSSFUNCTION FAIL 9 2 % 

BIN 6 REFRESH FAIL 1 
BIN 6 SPEED FAIL 2 
BIN 7 LEAKAGE FAIL 7 
BIN 8 CONTINU FAIL 5 
Station 1 Summary Report Finished !! 



0% 
0% 
2% 
1 % 



LOT NO :E04030061 Waferld :03 

TESTER NO :T8203 P/CNO :-l OPER-NO :A277 



BIN 



COUNT YIELD % 



UNITS TESTED 

UNITS PASS 

BIN 1 PASS-400 CL=2.5 

BIN 3 PASS-400 CL=2.0 

BIN 5 GROSSFXJNCTION FAIL 

BIN 6 REFRESH FAIL 

BIN 6 SPEED FAIL 

BIN 7 LEAKAGE FAIL 

BIN 8 CONTINU FAIL 

Station 1 Summary Report Finished !! 



348 

311 89% 
88 25 % 
223 64 % 

18 5% 
3 0% 
0 0% 
5 1% 
11 3% 



LOT NO :E04030061 Waferld 

TESTER NO :T8201 P/C NO 



:04 



OPER-NO 



:A277 



BIN 



COUNT YIELD % 



UNITS TESTED 


348 




UNITS PASS 


308 


88% 


BIN 1 PASS-400 CL=2.5 


99 28 % 


BIN 3 PASS-400 CL=2.0 


209 60% 


BIN 5 GROSSFUNCTION FAIL 


23 


6% 


BIN 6 REFRESH FAIL 


3 


0% 


BIN 6 SPEED FAIL 


3 


0% 


BIN 7 LEAKAGE FAIL 


2 


0% 


BIN 8 CONTINU FAIL 


9 


2% 



Station 1 Summary Report Finished !! 



LOT NO :E04030061 Waferld :05 

TESTER NO :T8203 P/C NO :-l OPER.NO :A277 

BIN COUNT YIELD % 



UNITS TESTED 



UNITS PASS 287 82 % 

BIN 1 PASS-400 CL=2.5 89 25 % 

BIN 3 PASS-400 CL=2.0 198 56% 

BIN 5 GROSSFUNCTION FAIL 31 8% 

BIN 6 REFRESH FAIL 5 1% 

BIN 6 SPEED FAIL 3 0% 

BIN 7 LEAKAGE FAIL 13 3 % 

BIN 8 CONTINU FAIL 9 2 % 
Station 1 Summary Report Finished !! 

LOT NO :E04030063 Waferld :01 

TESTER NO :T8209 P/C NO :-2 



OPER.NO 



:A277 



////////////////////////////////////////////////////////////////////////////////////////////////////// 



BIN 



COUNT YIELD % 



UNITS TESTED 348 

UNITS PASS 299 85% 

BIN 1 PASS-400 CL=2.5 68 19 % 

BIN 3 PASS-400 CL=2.0 23 1 66 % 

BIN 5 GROSSFUNCTION FAIL 17 4 % 

BIN 6 REFRESH FAIL 3 0% 

BIN 6 SPEED FAIL 1 0% 

BIN 7 LEAKAGE FAIL 2 0% 

BIN 8 CONTINU FAIL 26 7 % 
Station 1 Summary Report Finished ! ! 



LOT NO :E04030063 Waferld 

TESTER NO :T8203 P/C NO 
/////////// //////// i 

II II II II II II II II II 77 



:02 



OPER.NO 



:A277 



BIN 



COUNT YIELD % 



UNITS TESTED 

UNITS PASS 

BIN 1 PASS-400 CL=2.5 

BIN 3 PASS-400 CL=2.0 

BIN 5 GROSSFUNCTION FAIL 



348 

324 93% 
69 19% 
255 73 % 

2 0% 



BIN 6 REFRESH FAIL 6 1 % 

BIN 6 SPEED FAIL 0 0% 

BIN 7 LEAKAGE FAIL 3 0 % 

BIN 8 CONTINU FAIL 13 3 % 
Station 1 Summary Report Finished ! ! 



LOT NO :E04030063 Waferld :03 

TESTER NO :T8203 P/CNO :-l OPER.NO 

mmmmmmmmmmmmmmmmmmmmmmmm 



'.Mil 



BIN 



COUNT YIELD % 



UNITS TESTED 348 

UNITS PASS 318 91% 

BIN 1 PASS-400 CL=2.5 85 24 % 

BIN 3 PASS-400 CL=2.0 233 66 % 

BIN 5 GROSSFUNCTION FAIL 19 5 % 

BIN 6 REFRESH FAIL 2 0 % 

BIN 6 SPEED FAIL 0 

BIN 7 LEAKAGE FAIL 7 

BIN 8 CONTINU FAIL 2 
Station 1 Summary Report Finished !! 



0% 
2% 
0% 



LOT NO :E04030063 Waferld :04 

TESTER NO :T8209 P/CNO :-6 OPER.NO 



-.pan 



BIN 



COUNT YIELD % 



UNITS TESTED 

UNITS PASS 

BIN 1 PASS-400 CL=2.5 

BIN 3 PASS-400 CL=2.0 

BIN 5 GROSSFUNCTION FAIL 

BIN 6 REFRESH FAIL 

BIN 6 SPEED FAIL 

BIN 7 LEAKAGE FAIL 

BIN 8 CONTINU FAIL 



348 

318 91 % 
99 28 % 
219 62% 

12 3 % 

3 0% 
6 1% 

5 1% 

4 1% 



Station 1 Summary Report Finished !! 



LOT NO :E04030063 Waferld :05 

TESTER NO :T8209 P/CNO :-2 OPER-NO 

###################^ 



:A277 



BIN 



COUNT YIELD % 



UNITS TESTED 348 

UNITS PASS 165 47 % 

BIN 1 PASS-400 CL=2.5 26 7 % 

BIN 3 PASS-400 CL=2.0 139 39 % 

BIN 5 GROSSFUNCTION FAIL 3 0 % 

BIN 6 REFRESH FAIL 0 0 % 

BIN 6 SPEED FAIL 0 0% 

BIN 7 LEAKAGE FAIL 6 1 % 

BIN 8 CONTTNU FAIL 1 74 50 % 
Station I Summary Report Finished !! 



Affidavit of Facts 



I, David Wang (3il^l) , was a RDH Leader of ACE (Advanced Chip Engineering 
Inc.) formerly, a company organized under the laws of Taiwan, R.O.C., and having a 
business address of No.65, Kuang-Fu North Rd., Hsin-Chu Industrial Park Hu-Kou, 
Hsin-Chu, Taiwan, RO C. 

I hereby attest that, I made the yield analysis of lot # 61 & 63 for Fan-out type WLP, 
on March 31, 2004; I published the yield rate. 

I hereby also declare that all statements made herein are based on my personal 
knowledge and are true and that these statements are made on the basis of the 
information and belief are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under the applicable United States laws 
and that such willful false statements might jeopardize the validity of the application 
or any patent issued thereon. 
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CERTIFICATE OF PATENT, Taiwan, R. O. C 

Certificate No.: 177766 



Title of Invention: Fan-Out Wafer Level Packaging 



Proprietor(s): Advanced Chip Engineering Technology Inc. 



Inventor(s): Wen-Kun Yang, Wen-Ping Yang 



Patent Period: May. 1 1 th , 2003 - Sep. 24 th , 2021 



This is to Certify that, in accordance with the Patent Law, a Patent has 
been granted to the proprietor(s) for the invention above. 



Notice: 

In case of the patentee's 
failure of effecting the 
payment of a patent 
annuity in accordance 
with the Patent Law, the 
invention patent right 
shall extinguish from the 
day following the 
expiration of the original 
statutory period for such 
payment. 



Tsai Lien-sheng 
Director-General 
Intellectual Property Office, MOEA 



September 5 th , 2003 



Amended Date: 



Application Date: Sep. 25 th , 2001 


Serial No.: 90123655 


Internal Class: H01L-23/02 



(Column above are filled by Taiwan IPO) Date: 



Patent Application 53 1 854 
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Invention 


Chinese 






English 


Fan-Out Wafer Level Packaging 


2. Inventors 


Name 
(Chinese) 


1. mscm 

2. msm 




Name 
(English) 


1 . Wen-Kun Yang 

2. Wen-Pin Yang 




Citizenship 


1 . Taiwan, R.O.C. 2. Taiwan, R.O.C. 




Home Address 


1. No.47, Lane 6, Ankang St., Xian Shui Village, Hsinchu City 
300, Taiwan (R.O.C.) 

2. No. 112, Jhulian St., Hsinchu City 300, Taiwan (R.O.C.) 


3. Applicants 


Name 
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(Chinese) 
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Appellation) 
(English) 


1 . Advanced Chip Engineering Technology Inc. 




Citizenship 


1. Taiwan, R.O.C. 
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Address 

(Firm) 


No. 65, Kuang-Fu North Rd., Hsin-Chu Industrial Park 
HU-KOU,, Hsm-Chu 303, Taiwan, R.O.C 
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Applicant's 
Representative 
^Chinese) 
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Representative 
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& > a & ^ & 2M£ 05 ft 2E (pi tch)ig & i£ #r & & # 
tfl S£ -f- & (signal cotipl ing)& if ih tit #■« *$> * ^ E £ & 
6* if 'M « 4£ (solder bridge)H*S - ^ * « « -4* «L 
% %. & m i; • * *t m ft i£ £ « ft ' * g- s a ^ ^ g 
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ffl £J 8^ & 1 2"f B a 3 (D 6^ 4* & £& & ' X f a & i « S & & « ' 
^JXAJ e s s (mul ti-chip)# # « *fc >t # » « *» t & 
H S IS > DRAM, SRAM£ #H3t**&&Att4tlti&# • A. *r • 

& -*r * & • 
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. £S 90123655 M a feiE. 

£. • #'««t« (1) 
E 3 4j[ Jft : 

* # flA - If* * la M JR # M » # #J * BS * « « 
.V*fc «! (fan out) B e a OB ?! A « It * ' # * 4* It # * ' 

* * *r * • ' 

fit'# t -f it # A t lit >h it tit : ^«««d-'WJttitSft 

•' -igL -L £ & tf- £ *f 4ft. » • X * ^ € JS « A *& 13. *t #f ^ £ & # 

Jk • # P4 * # t -7- ?t # • 

• # If -fr # if 41 H J5§ # do & tt. ift tft 4l # & Mr % # t £ 

4l .is -ft ib #■ « A * W3! 4i * If ft tl # * A it • # ft 

4i m t '48 t$j _ » * & # & • £L .* + £ 5S «. * * 

>* ife ' $ -T" £ & £ *L & '« -J> * £ Jfe 5*. # M # * & & 

T • IC4- t£ «t I/0& § * 4a & & m £ % >% ft M & & ' 
«: *f '*# & 7b # 51 W 4i £s £s £ ' 3± 8L * * & ft 

& & • * it s * it t « *j & m *fr m ® & m % # 44*. ** 
n ft • i-t jk. 'ft ^ ^ $ ^ i-x ^ ti B e 3 ^ 8 a a ^ # 

^ 5§ a t /it >t * ^ ^ «t * • ^ *t « ^ # • * * # 

J# 4& 5W « • 

* « *f It ® ± ' * «. ^ ^ ^ * 5. ^ It ^ » ' *f ^ 

f I «r «t 4 m it ^ .4fr ^ a A Ifr * • ^ « ^ « A Ifr 4 

i* T. • * Ml * *t *. b t " e. ^ ^ ^iii^ c 

3 ^ . 4i.i|4tl4:T • It « ffit ^ 'J» a # ^ a ^ ^ 
« * • ft A « -A t i A 1A (I /0)4i if It 4b # HI * 
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: 90123655 ± B ffil . 

3L *&W-H (2) 

?'J ii It it #t (bal 1 grid array ;a T ffi 14 B G Ait 
On % m $i *fc • @ *c • I ft 3* 6$ M It & ft *S> M ft & 

# ?\ it It l£ m (BGA)- BGAI4 It tfj # & & • *=t I/OtfMI 

&t ^, lit $ & & ^ 'it it # < ja -fe 51 m & ■<* •« x £ 

^ • & *f l icft -*L « 44 6* # £-* m it ft •• # ^ i 

^ *-*t & & at ft « $ # • m *» • ^ & a * *■] u. s. 

Patent No. 5629835' 6 Mahu 1 i kar£ «. & £ - ft BGA^ 
m • 1 1- B 4 ^ H * "METAL BALL GRID ARRAY PACKAGE WITH 

IMPROVED THERMAL CONDUCTIVITY"* X 4* & B9 -S- >J L : . S. 

Patent No. 5, 239, 1 9841 0 - It it It ^ £ • A. it $L tL & - 
$a. 3tj* £? m « _t ^ & ' & -& *»J ffi F RAH % ta. • *£ 

«& ^ • S # & « # fr £ * ® g & * £ & it It • * ■ 
4: * - & * £ ^ it & • : « A .<? it It ^ & *t '« A & « ' 
ft ^ & i£lT it H W « t< • ft > B . * *'i — * A ffl 

Si & ^ It • tk M • US5 323051- # W -S 14 £ 
"Semiconductor wafer level p a c k a g e n • £t It -sff £'J 

■ & #4 ^ ^ ff i«L fT it ^ ' ^ ^ ^ * ^ — & 4- *T t ft ^ ^ 

# it ^-71 t • - & & 3? ?l «t ^ % t4 'it it ^ it it • . ® 

it • B s a gl ^ S it $L % * % ft it & - It M ft 8 ^ «f ^ 
It « m 41 *t l 3 |i^^^-f 3 a i S £ - sfc 54 H ?i 

«J JT Rt m SI 06 -t. ■ & -fit ' & £ ^ & # - S ^ * 

«f S W Ff- * ft • it * 14 ^ t S «r.« (back 



531854 

fTSt 90123655 .. 4- n a . test __ _ 

3L (3) 

grinding)* $ £ • 6 S 3 S & 4* $4 $ & I Cj-:< A & & £F ^ 

& ^ %i t • 

ilb *h • a & M & it #r « t • I /Ol§ ft «P ^ £ & ^ 
a 8 a & 60 £ © ■ » & £ & £ -ft % ffi ' I / 0& fe^iltflS^ 
T ' # FR. #1 £ £S ft £fc S • H- *' ' I /OiS ft4L -W S *g j$ 3- 
i4 & HI «fc ■« frO & ^ (signal cou p 1 i ng tfl % f.1 60 -f- & • 

* ^ B 9 a O 21 & # & h M «. *f#f < f* a /1 60 
il^lt^^^w^iaasi. I / OH Jjt 60 is. * • « i$ ft 
S (fan out )3r £ » # $ «I ft & *h ft -ft xc ^ ff- *& A 60 . J£ ® 
*• It ^ I / OZ. M. ' E itb • £ .Is & ^ -T ^ # I / 0*£ 
Jfc 60 it § *P $ I /O • & £ hS. b s 3 «t # 6 *S * -ft Z- 
*t # T ' GUf + H (pitch)^ .» jh & =fr « i£ ff\ it 
/£ 60 tJl & t- £ (signal coupl ing)& If fi, & m ifi 'i2t ft 
-Jk & 60 # H ft # (solder bridge)^*! •• 

* # M § 60 2k - A ® IS "4* It ^ » It ^ 35T ^ • 

^ # « ^ ^5 - E SO * ^ fft - E a 3 E S IS *f It « A ^ » 
^ # M fa 113 £ 4# & M U & 4- ?k '£ ' m to ® & & 

■60 c% f . ^ f J «. 60 a e a S) ' *. if 60 el ^ 
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90123655 



jl *&mtm (4) 

(die)- iiii?a*.j*AJt^^flE*<tl»^J^-#f^35fe^j£ 
& • j* 6 & $ 4M ( a dh e s i on )*f 4- 48 i% *& | ^ J: ill I 

_t, • B e a & m M. ft 3& : # & M Jl ' it & *t M # ( p i t C h 

A'*§WA*SE.-&«. il M & i& a t P * .* S ffl # £ 
#3 4* *fc ^ (fan ou t )ffl IS sfc ffc fl| (ball array)* lib 4ft & «! 
*f It » *T. a & Jf- I /OH s • £ £ -& e e a to ^ -t ffi <b ^ ^ 
T • in ^ # & 31 & H S£ (pi ten )« P# jt I /0« t t Si f ^ • 

# i£ If M £ ^ e B a El it S (j£ ^ - £ S )JL # & £ ^ *ff £ Z. 

£ M ft • #J *» IS ft (I/O pad or aluminum pad)' S£ 
ft & fcfc h n i£ i& ( inter connectK ffi • ^ j. £ #J ^ ¥ 
Cmask)*fc ift ( a 1 i gnmen t ) > & & ^ & (de ve 1 oper )i§ 
1Lft & K £ a ® &j ± © ■■ & -<ff a e 3 EJ ^ is ft ^ i. S i& & ^ 
£ 4$ ik (spin coater)^ ^ (spin coating)- % BCB.*£ £fc 
>f « # £ ' *p.3*-6& BCB • # % - « o (openi ng)a 

& ib T.^Wil IS ft • & £ • ^ U ft & © & — -ft M /-ft 
^ (Ni/Au)J* # ■ f£ if- » # ft E e a OD to m a # /& 4S .#] ^ B B S & 

& £ ' » x m. z- h & & 6 $ ig ^. 0 % y ^ & ^ & & « 

at ^ M ^ B a a ^ Sc f ^.i^fc^A Jl* 

« & ^ 4* ® ^. • JL -f- ax gl -ft «■ 

# ¥ ' ^*^**t*jfe,-*3J5'-« ft #f M (EPOXY )^ it 

^ >€ a - ia * BCB ^ J$ o |g ft # i ® . M & • & i& ?o 

» 5! « *J fb ® H #J « ^ IS ft <*i % - n. R ffi tt ' K 

& % jz. n a & 35 is ft • • ^ ^ Covepjrt f W ® -ft itb g 

- ^ ^ M • & £ ' A I? U, ( s o 1 d e r )« ^ p (printer 
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■ • ■ Sfe 90123655 - g •--•a 

i-f^M (5) -•• - 
ffi & ft $ — ffl o • 

& ft • # Jl - Jt Sk m ( T i / C u )2fr If Hi ( s o 1 d c r )60 _L 
© • & ^ • ■& /#] /f _L © « |g *r if it ( f an out)60 & » 
€M( plating)--;!© # 60 £3 £ & • *3 & 60 <i Jt ' ~ 
& & £g g i/j . # - « ^ iij # ^ *f» & fa ( f an out) 

60 * A % 51 * & • *«Alfllf-«lt«.*ffL**ifr • & ■ tt ■« - 
4b & ^ 4b ' 4i ft # & 19. • & ft « 5-J & • & # ' & 
© -fi J& *fc ^ (coating)- >§ % - & &f ^ (epoxy)^ «9 * & 
& T * J* H #f J!§ 60 _t © • iL w g! ^ ^ # ^ *•] ffl ^ *r J& n % 
& fa & 4. S « 4b X J& 4i g i Jfc #f »■ - 

2* ft • Bfr m 3- & -h © 60 3* 3* £ - '4t ^ '« ^ ( e poxy ) 

" "Jfe # & £ Mo ' 4i £ & vr %t '& ft- & & & &0 ft #J & 
#S £ 60 - i£ #'J K & (fan out)I/0J& .4* '•• 

4i T * .60 ^J»ji'' ^^XHoJifi^ii-*^ (N ! i)4f • & 
$ £ g =- M o 4. ' ^ (Ni )>f 60 Ji S • i& ifi « £p & tit 3. & 

" ft ■» ' «Aff« *fc (solder ball)* £5 J*. & & jfc - if g£ 

f£ tj tt ft 60 to £ » 3£ 4±. ^ « ^ 60 . jt J_ ^ » ffo ^ -f- 6> 
M >•& 4t f'J J ^ 60 --0H i& ±. • * ft • £ & +77 f'J B e 3 %l J%, M 3Efe 
^ 60 # « • 

# b /t 4l 4ft •*» T : 



- ^ a s a gl 21 S # Tit £ if & £l : .*£ « & £ : e e a #a R * 
^tt«J*JfcJS^J: ' £ t SU?I & ® U & ft A & & 
Jt. : BCB^ • ^ ^ a B 3 #t ^. © ' 3k & % *k $i % - ft ° ■*■ ^ 
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jg&t S012S65O -• '4 £ a . - 

& & is £ ; if ft & fe * * - « ; 9 - jr. w at ' St 
S B B .4a - m ft & M a BCB/f 4l Jl ; ^ $ & at £ ^ 9 - ^ & 
ft A it & If «- & & : % .~ m. H. W A £ ^ « * * <- & A 
■n-ffl°4^ *P « Ml = « Si £ # ~ € & #7 

^. X M. ^ tt W o & i £ Kg & 3$. & . 

& ^ £k /IB (Ti/Cu)& * /K3 (Ni/Cu)- * + Jt&*lS.#*.** 

-££#j&*M8&*--t ' I* 'I* & & % % ' *- # * to * & * . 7 
4^ '(N i / Au) .• • « # * * tt IB Ml « & > 4» ( N i ) • 

W & X m. •** m M & « ACE BG A • 

* # B fl 43 £ '— H A DE & It & ( wa f e r level 

packaging, WLP)« &. $L ft A III B M XL * * ■ *■ «- 

«H *» T ' flf ML K *fc ft f * &fc - tfc M #• /?§ fk SL & 

■ m • * & #■ $ @1 - • ' # « 1* « a iff $'j iS ^ a 9 a IS i& 6$ 

it it s§ « f ^ * ! i #J fa & • ig >*J t< ^ -A *■ (die) 
1 a • & iflP***?*** 1 ] Si £ ^ - *t ^ ^ ^ 

^ ^ i (t^ & a «r- « * sfe ^ ^ & ^ * ^ e e 3 ) • it «' * ^ * w 

( ad he s i o n )#f 4- ^ 6 e a «t & £ ft- X & M. & \X • & £ %\ # 
Jk A m ] .0/z B' i* nr « ^ W> ft m a 4: m % %t *M & (spin 
coater )it tf U £ % ft • A *i « s. ^ ^. M A 4 ^ ■ A *t « 
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gifc 90123655 ■ 3 a. j£j£. 

5. > <J-<Mm<£ (7) 

# £E « (pitch)/^ *.»#B#***5t*lfctf« It -s§ ^ t * 
■ * £ & 4i g M fe ft S #s m to 3! (fan out )E ^ ^ F£ ?'J (ball 
array ) • *t4ftfc*iit&&4tr*r«**# I / 0£i S ' & & «& 
*i * -t * * if & T • a & W 2£ (pi tch)a m St I/O 

W ^ 1R ft -T- & • ' it It # A * & ft m ik ft & & & 
to. 52 (fan out)® fl^flfi (ball array M .tt ffl 
(pi tch)A * ^ £ • £ £ - HMfc W t ' ^J^l-I 1-L T 
w £ & t S (capaci tor) Lb* Jt ^ E a 3 ** z~ fcJ • ^ fr & 
$£ ' i° ® ~ fft tt: •; 

£1 T m & M It s& a & (metal pad)tf.,£ 

- a B a 'ife M * ^ * : 

git • it -ft it It 3: & IU 2iL © (£. £ - © # 
£? ^ $h -A ^ £ M ' #J *» ( I/0 pad or alur. inum 

pad)4 » t£ $ & & & ^ ft • ift J*. ( inter connect)^ ffi • *J 

(mask)#£ i& «. ^ (alignment)* « it ^ £1 "#* ' 
(developer)ifi *E • # £ ft /& ^ e e 3 fe « -t. S • # * • 

S B 3 Hi JL it iS 4£ & £ # $ (spin coaterM ^ (spin 
coat i ng)- & BCBI-g. Mt >t 8^ B e 3 & 2& IS 4§0 _t m « « s a a 
& • BCB# JS. £ & ft % b-lOfi m° 

& % > M m & Z (oask)ii ^ (el ignment) > * & « 
^ (deve loper )i& a « * J 2 ^ ^ ^ ^ BCB 8 • ft- M. % - ft 3 
(opening)9« # ft jfc T # W A & 4 • -fit ^ >'i * A * 
itb l*i it (scribe 1 i ne )_t * ^11^^^ ^ « ^ ^ 
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Mta €0123355 — ± % ■ S ®SL 

S.^&XW (8) •-• 

,% • a m an- i/7 m & * i% bl bcb - *» e # * - ^- a « € « 

>T ^ ; m £ 4b «H & 4b 11*** is 44l .L • 

AS. iS iJ7 $J • ^ @ 5. ^ 7F • & nt $k. 4® B e a 2a(itb ^ & (D 

* ®- *n ® m a & & )m. f *et j& 4- & tt * 

«L m ft & 3E 9& «£ #J a & *± 2am % .3*. * .J& A '6.L © • 
i£ i£ i& #4 « 7& ir *£ m Jt M 6JL © » "ft £ * tt (oven)« 
f « HI (cur i ng) 9 

m £ ' & © H. it & M 6* & *£• 2a^ BCB 8#i- M-o 

# £S S&r 4tt © © £ - % % ~ ft J» ( E P 0 X Y ) 
10- & £ • *o ffl 3* 5. ffl. .-fc #r * » & i§ & J9L <* M it & & 

t&'n#ttti&1k 4.L # #) % - i% ft 1 0 ■ # A g — M o 

13' it4fttfJT#Mils'*4- 4£ * • £ £ (oven)rt a E 

4b ♦ & g - 'ft m 1 0 • & & %. A ft A 1 0 - 2 5# m4L ffl (it 

?JL ^ # A ' * # £ £ & & * © X &i & Jk ) • 

& '4 > '4 m ffl # W-it H «• ' RIE-g SI * * bI, 
2a^ © • s. Ji ii£ ifc 6§ 4t ft * » *J w 10 * * • i i& 
(Ni/Au)A 4b 4k Jk ll'«T<ft*&#**A«S"***- 3 * 

# ^ • £ *4fc ( Ni / Au )ic 4b ^. ,f -'1 1.L ^ 6^ % — M ° 13 
ft #'J ffi 1^ M (solder) 12a M ( printer)^ » ^ «5 ^ ^ — 
M o 13* # # ' a fc. ^ ^ (IR)iS^. (ref 1 ow)m 4b (curing) 
fc.lf (solder)12 • .ft & • ^ © -Ji it « it - ^ ft /« 
(Ti/Cu)19^ ^ ft «f ffi 10 ,^ If (solder)12^ _L 
© - a if % m >f (seeding layer) • S A ^ ^ c 
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§£& 90123655 Z a ; 

3. - %*KWJh (9) 

ft '4 • *» m & m ft ' u & m h s 

# . #4 m € «t 75" ^ m & m '4- & #5" ft (Ti/Cu)19ft -L * ' 
- $f- jpL % x~ m v f£ 1 26^? ft ( B B 3 ^ ft ^ ft! ^ ) ' f& ^ — 
** tt^f R 3Sr-i^i m ft & & (fan out )ft 3* * (A A ft ft M 
if ) • W ft ^ • <b «t-A «. -JB' 4- & 1 4ft ft % - - A & 
& 4ta # • * ^ ft 2r ft #^ *b # flt (fan out * SI 

at ml '» & ft T Jt « ^ Jfi l'O Aff # 12«i««.fil»««* 4 
ft .M o ft A • £ § ft £ # A ffl & ** ^ I /Oft tii *fc *ft S3 

• ft * ' & &\ »> & 1 4_L ao ^ & - >§ 4t g ( N i * *b & % 
I la ' ■» 4 k' « «fr *. _ 

"■ * gf tit # -H W J® 10 ft Jl S ^ ^ ft <Ti/C-u) 1-9- P 
ft £ • *» 83 + /^r • £• S *£. it (coating)- % % ■ 
« H » (epoxy)16^ A £ & 14 • & (Ni )* 1 7ft T * ^ A 

• 4# J§§ 10 ft _L fi • it « E) *t ^ *f 4$ M ft t *h & & fa & 

4 A -a * -fb -L 34 ^ * i 41 #L * » (epoxy) • W # ^ U 
A -fb ? 

ft # H + - m ft ' * 1^ ^ * * 1 & (Ni )^ 1 7_h 

5 ft '*p $■ % ~ ® f& ( epoxy -)16« ^ ^ ■» ^ M ° 15 • 

% X Rfl a 1 5ft ft JE A -fe m * ML 1 4ft 41 ( N i )/f i 7ft X ^ ' " A ■ 
'it fit ft *t* ^ **. 1 4ft ft to (it » is 4ft - il )^ « ^ « 4| 
t 5! (fan out)I/0M ^ • j 
ft '4 • *° m + - ft 'ft ' « *> * « ^ .W o 154 • ^ (Ni) i. 
: ^ 1 7ft Jl S & i4 « 5p 41 % & 4* a ^ £ft *fc j 
(solder .ba 1 1 ) 1 8 ' * ■ * W * ^ JL • # » ^ 1 8« * * ."" ' 




531854 



901 23655 



e 



s. - #Mut^ do) — •— - -._:~r. .. 

it 31 i& a «fc tf ft # ^ • & * -& M lb 4# 3" • ffii A 
* -f- fti 1? S-I 4f >§ 4£? W.it ±- e 

**«*»BS+5./^* , # M £& # & ( I-R)sa Sft (re f low) 
^ (curing) * H W »-AIfl-S-f$3lL5.Affl3S& W 
£ file B e a 0 SI iH ^'J K ' *» * ft >TU t< (final testing) 
« ^. tfl 34 (sawer)il a » Jt *J £J es 4a A 4a ft t0 $J & 
(scribe 1 i ne ) 2 0& J& m & BL 6 • a » i® M ^ M & & 0 

* «fl £ a & it n & #f ffi £ • & *■ ft « # a & IS ^ 
g it *t *j 't* • jl >ai t< ft *r « ^ *i & A 

It I! i-t f (wafer level fan out packaging)- 
g+.ratfTTfc • ^ ^ (Ni/Au)& 4b m % I 1 ♦ ■ fli /IB (Ti/Cu) 
/M (Ni/Cu)19> 4* (Ni )>§ 1 74- & * £ (glue layer)& 
IS. F# Jf • £ ft i* & 60 4- ^ to £ TP t- s ■• 

B + 2-m TP ' . * * r * * * A IS Si A * & S. « £ (wafer 
level fan out p-ackaging)j& 32 -fcl * 9 6 *■ * a ^ ^ 
a B 9 fetS 2b#s H 55 ift • B + ' g J' * t & 2biT ^ 

*] 5* & £ -h ^ ^. - a B a «j & IS 5L 1 S it «: 32 M H. (wafer 
level fan out packaging)^-) & -g *J fl6 ffl • &. % — 1? & W 
t ' * # E 3 & » £ e s a ft. ( mu 1 1 i -ch i p )^ P Zs. i$L f» ft & 
& #i s^M & S3l$l ' Si + -t tti TP ' *? & p & 4a (mu 1 1 i - ch i p ) 
M It m U t la ID U m $k iX % it 8. (*af er level fan out 
packaging)** «•! « S ' 9 ? 2a^ 2c?p K & ^ ft A ^a * 
^ it ^ ^. «- > & *a # ^ ^ it JR. ' ^ * ^ 





I 
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££ 90123653 Jt—O— e — — . 

3. * &*Rtl*n (11) 

tfi A M % ( system in package)- 

* «. B ^ ^ i ^- # & a ft. ^ a e a Bl m £ M & • & tfL ft Jft 
ft'tiL (fan out);*- A ft A ft £ © -t l/Ofe * « ft I « A> % 
ft ' * ft » ^ « 1/0*1 *fc & s : a & * * # «■ 

•» S£ (pitch)i§ ^ & i£-Af & « m ft f * fl « ' - 

# # i # ft Is *» T : ■ 
1 . *> ® - flf * « ^ f s| 4: | 3 g ^ .t M $L ^ A 4s. *fc # «. # » 

■ » # H 6 6 351 A. t!7 £J i§ ^ A H & i& ft i§ ' # it i§ "a t 
% x 'ik # e H B ft ' iS *■ # # A ft ( d i e ) • & aft * & * # 

•ft # f *f # H ft - & ft M. B. ■ V « ^ * # * **• £ # ( p 

#* ft 33 *f It • • 
2.6 *S-X-t *S * A ft (chip)# fit ^ « 'J* ' * 7 ^ 

A. ft . « X£ Sfc ( p i t en W, & ffi # & W «£ ft * ¥ *J 

if, ft # * *t ^ j» m ) • £ * # e * * & « a m m a m *t a 

It - (wafer level fan out packaging) - ^ I/0ifLi$]*M$ 
tft • ife. i» it. Ml fJ A ft *h & • u *t «f *6 E ^ ^ g 
A *fr # 5£ ^ A ft f-1 &^ (pitch)* 
3.4^ ® W ?T u M ft fJ 8=f ^ 12«"f a 8 3 S3 ^ # It -ift * • 

4 . *.-«■ a ^ ^ ^ 4- e E 2 .ft ^ « ^ I s ! - & * * ' 

5.4^ «■ a ^ ^ X? ^ B a a ft (nu'lti-chi'p)jK, ^ It ft it # « ^ % 
m - 4 * • «*» t*A«8 ^ DRAM, SRAM* * ^ ^ A 

# #7 «. i§ tI • 

6.* # m H .# » + ^ * IS (buf f er . 

zone) ' * if ^ W * ^ « . ' ^ * fl 
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. — jgyJ.~g&123o55 — B. a - : 

# * IS) #r ?! # # t) * ¥ m M. 51 
(reliability) 0 

7.*- # « d^j & & & s£ ^ • £ # f & e B a fe £ H 4a JSJ • 6 #M* 
f t Mf ^ # ® # If » w # ^ *f W #. « & y7 J$ J& #. *t 
(thermal coefficient of expansion, TCE)» ^ ^ ^ 

'■ 8;*tfl»i*i'7ttftr4J)! * ■ ^ ^ ^ & (glass, 
ceramic, s i 1 i con )U Et M- £ # ^ 9 

9 . * # «8 # «■ K 4ft 44 *P *WSl*4ft«tSt«ifc4t it £ ' f « 
€ *• Sg >r « • . 

1 0 . * # fi 3 T a it # IS % A fh 8 • £ * # ^ **■ ® **• 

ii #- ^ M ^ A l& A. ** . (dummy ball)- *t dummy ba 1 Ufe £ 
IK. ft & 4L # *l Sp *T ^ # * & (buffer zone)« & 41 * 

P} # f W #] M ^ * ^ E * & ft A. U #3 & & # ' ■ 

^ 4£ B 3 a & 4£ ^ #J i • ft 36 & * ^ & 

'* • £ * it ft 8 3 ^ 4ft ?t IS S rt t».» . 

# . £ 4M'Hfc £ & ® £ t a & ft* ^ .t tf # *»J a @ & & * "W 




531854 



.3s at 90123655 



B 



© * IBS * «. « : 

«• W « Ifc ft * #1 » * -I* It *HH ■ * * + «• « T 

B##t£i£lettM'i& : 

fl A A' fl «. » "It * - A & * a e a 00 *8 f'J ft * « * * 

j9L ?f jfc SI • 

3 - 4 A B « »' It A- * t *■« * * * 'A ffl *• % 

Jft J& A sf? *' B • 

B 5. Hf « * A « t A # * A * « A «t « * « -t A ^ 

* BCB# « >§ ^ * * B • 

© c3 flr M *A*tflt>l* BCBfc * ^^^t- B •' 

® 2- M m. W * - A **'«. i& «. R* & *fc * & * £ & 

ji. ^ 7F £. B 0 

■ A * # * * » * « * * * " * m 

■a -t m m * a * * ® * • * * i* * * * 4b '* • *' 3 tt 0 

ffl /\ flf ft * A *■ # E £ t ». « t* (solder)a m *P 

(printer )$t flf^jfttt^-^-H o^^SB' 

B & tfr « ■# A * # « t •' » * A 4. 4 ■* • * * * * * 

^ (plating)- & S « ML * * B * 0 

B :+ m « # A- *• «■ « + ' A * « * ?fe (coating)- * 

^ ~ (epoxy)*: ^ £ : B • 

B+-m«#A*. » ^ * ' * * « * *" -t * « • * * ~ * 





f 



liil 




!! 



f 



» 17 5 



531854 - • - 

. . SSt 9012355:. -• ■ , ± £ S ff-JS. 

m&f?. s-ri'a — — -- ----- 

(ep'oxy)16Jfc.# j& # .2. Rfl o 4l *f £ n - 
S-h^^fM^^itig^fF^i^^.^.^. ft ffi ' *£ a. « 4i 
^1® • 

Ba + .5. M * * -bar 14 s B a & # B B S 4a ft t/7 Pi & % & Hk &• & ft 

g| + V9 ft m ft % 03 *t -fc. 4- F-fi- P# >f M & % ft & ® ' 

® + 5. m m ft a - & *& 6*j & s * j g « & 32 « « /& .52 « 

ffl + -fcmflr3F$* £ B e a & tt & 5» ^ * a B a 01 3* S 4* *t ^ 

& # *j Si m 
& tan m 



B B 3 fe 


la 


«■* 


lb 


B S h S3 


2 


B B a & 


2a 




2 b 


B B B & 


2c 




4 










BCBIE ; 




» 18 I 



531854 - • 

0C123G55 

m. & #f m 10 
m & # * n # » io' 

4b & Alb 11 
£?• 12 
a 13 

« * & 14 

HI H ^ Jffi 16 
4 A 1 T 
*?■ £5 *fc 1 8 
£fc 19 
B B 3 & M t& SJ & 2 0 



531854 

jRSfc 90123655 ± P. a &jl 

t tk % m # m " : 

1 . - If e a 3 SI 32 ill # **. 33 it £ ^. & ^ ' s e a B 32 & ** & 57 

■It -4L jft a eL * : 

'It # * * -71 *t b s b *L # & *8* £ ■ -t 4L B s 3 @] I 

ft « « B a a © _l ^ 4St & A #* it « ie. ^ B a 3 *t ; . 

2£ tt BCB.i£ J|t >f J» ft tit 1* b b b ft ; 

* Bfr <P ^ 64 *£ ' BCRf »«j&»-Moa*«A tg b s b ft Jl 4l 
£ M f& ft : 

*j £l « b b b IS a £- ■ » *3 H *t & ft : 

If ig it i& & ft *J ft ^ ft • it 5ft «l ^ & A * ^ *> 4* * 
&r # *J ea jt $4 slf a* - v& M *l X ; 

& lb ft - % % - 3& & # ^ t* $L to JS. M * B a a ft - 
*£ BC.B* t£ # - M a # IS ft.ft Ji ; 

» *J tt # Bfr tft IS" ft Jl # 69 tft g - & a ' & ^ ~ M 
o ;■ 

HI -ft tft 9 - ^. #t A ; 

#k it - a & % tft tft & ft 65 Jl ; 

« H *P (printer )& m fi&&4Lnmm%±.M. tt % — 
m o ; 

ft & m & Ji ft i~ &} & £ - * ^. ^ « ^. Ji : 

^•i ft - & i& € - ^ * 67 m % & ^ ts ^ « ia F= /t ^ 

Ji ; 

to & it m ti it ft- m 3- & ^ Ji ; 




531854 .-" — . --" — r 

931236:5: '.. " ' V ^ — : a r _ la ft-JE. . 

*+.*t***mm ' - .; :::::z Jinr 

& & ia : 

5 % (coating)- $ 3? m. ft ft JSS (epoxy)^ t* *3 

- $ Ml -b ; 

© 4b _t i£ % 1%. & #Mi ; 

•k m. m mlji ^ a- « # it. #f m & w & % z-t* * ; 

to PI t& ft iHL. & & 3 a ^ « JW if ft * ** • 

2.** t tf *j & SB g HI e e 3 IS -SI & 4* & $ *t ft & « ' 

& t ^ ^ ■ /s, i m. m ml ^ # jt -e. ^ ^ m. - m &. * ># » 

6 t£ g - .*R : H. 4Sf /» -t © - 

•3.*» *'Jle BO * 1# A IB Si S 4ft £ £ if £ ^ *£ « ' 

£ H $ i ^ fe^ tr^ i # a- • £ & ^ £ & « f*. « -ffl --ft,. 

• 4.-fc «M* * #4 l£ B3 £ 1 J H ^- 8 a a IS 52 & ' 

• tt BCBI& -St A ft 4 5-25# id 0 

.■5>m #'J la S 1# ^ A Hi 52 S 4ft & 52 It Z- U « • 
£ * IS <& £<J g - *R JR. i* • a # j& 1* g ' — M a a ' 

jt ^ .i^ '2! « 8 * 4b ^ H ft ifc ft 8 

6. *a * ft * *»i II ffi * 5*5 t le ill si B 4ft *t 5S«Ki$i« ' 




* 21 K 



531854 

■= mil 90123655 #- f. g . 

^t^liiig^r^tt ♦ £ & ^ •« R I Et & * * £ & 
7.5jo t # 4M1 la B * l J Jt ^ B s 3 SI SI ft # ft S! # £ «. • » ■ 

n m. m % ^ # m & 4- & /m & it m % ° 

8 . * ft # *<J II B 1« A a 32 ft Ift ft §2 *f £ It «■ - ■ . 
& /£ Ji i£ «q Hp -(printer)** #f & • £ & ^ « to. *h & (IR)sa 
>ft m 4b I£ M • 

m 

9: *» t ?t * ** IE B. * 23 A ® * ft & ft *! if £ ^ H ' T 
£ * _h it 4l ^ M tit $k m • 

1 0". *v t «■ * ** fc B * 13 ^ A E 51 ft I* ft si it £ ' 
£- t B 4b ili g 3& ft #Mt # «P <& & ** ffi £ >h & .« 4t & 

& j& 3£ ■ ■ 

U.*« f tf 4L #1 |£ ffl £ 13 e e a El 2! ft Jft ft 4! if £ If a ' 

& * J. 54 *ii ^ n % ' $n o t$ # i& & if. # « « it m & 
# a ffi # 



1 2.** t tfr 4 *'J l& B * 13 s 9 a QG 5! ft ft £ if & ^ It. « * 

£ * £ cl -t* € s- si * ^ tss a & % ii m & n m & b. x • 




531854 



f: R— 001236-55-' 



a 



«'ttt«ia»- — 

1 3.*> f i* .> #'J f£ S g 1*1 ^ A E & ^ & 5! *t JR H « ■ • 
£ ? Jt & # - B e 3 Si I ^ ^ D a a ll ^. 4H it # ^ 5& & a 

_h ' & & * A to ( mu 1 1 i -ch i p)lt A £ m * * 3 - A £ 
<a * R. ^ CPU, DRAM, SRAM# ft # • 

1 4 . t n * *j f& ® £ i# ^ '* a si .® *t 3a *f it n & • 

& t Ji 'it J& M tl 4- £ • 

15. *> t if * #4 fa. ® * "l* & a 52- £ 4ft & 5! *-t & ^ & * ' 

1 6 .*» > it'* m n ® % \% t s m si s ■ ** % & & it a • 

17.— It A S -42 & * *t ^ M It ' & * : 
IE Mt & £ : 

A • K X ^ UE m ■& & 2- JL • * t tg £ GG tl & *l & & 
ft & ft & X : 

BCRff - Sfe # t£ s B a & & © - ii # *t 4£ g — % * & ** 

«. *fc is ^ : ' • 

' * £ » '- w o • 
# - m «. /» • £ -fp « & ft * « a & & « ^ « bcb* 

a * & • <k s # - $ & $ ,11 m & n n « ^ # i . 




* 23 X 



531854 

mt SO 123655 £ e feSL 

% >% ft ^ flt • £ ^ i£ • ft Ml -t ' ii # -=■ « D * 

& # ^ 4i # m ul & i & 

i| 1 55 Jl ^ $ ~ *.£ ft #f /it 4i _t & i$L ^ t& % jz- ffi a $i *& 

m * Ml & 4fe • . 

■ • 1 8.*»- * 1fr * ** ft ffl £ 1 7^ A a 32 & & & Si « * • & t 
it & & & & -f >§ ^ & *M£ * - * ^ • 

. 1 9 .*» t tfr ■* #1 - ft. ffl # 1 8* 4i A B) 52 & & ft 52- M £ ' & + 
J: it & ft /IS ( Ti/Cu) • 

20. *» f tf> ^ ft ffi g i83i A ® 52 HM* Hi £ M & • ^ * 

±. & m & * j§ & & m ( N i/Cu) « 

21. t # #4 ft 11 J?. 17^ 4i -A m m £ i% & % *t & * 
£ & * & 1$ £ 4* if # ^ & ^ tt l§ 4i _t • 

22. * t tt * « ft bo % 2\m b b 3 m m m m a * * t 

t£ ]& I* & « >E tl & & /£Z ( N i / A 1 ) « 

23. f If * *f ft SB # 1 7jR 4i A EE ^ g # ft £ *f *. ' * + 

j. 

24. ^ f tf * *■] ft E * 1 7*1 4i A a 52 £ it «t Si • 




531854 



#St 90123655 



g fl___g 



& ^ - t S » ^ ^ t* & *M 0 

25. *» t ."I* -£ *'J £ 89 £ 1 7# ^ B a a IS 33 £ ft it 32 M It • & t 

£ * 3 a a a *t Bt £ IS A & ^ #J • 



1 




£ 25 I 



531854 





% 4 a 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
I^Hjlack borders 

□ image cut oee at top^ bottom or sides 

□ faded text or drawing 
^hjlurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□ lines or marks on original document 

O RE^F^ POOR QUALITY 
' ■ □ OTHER: ; " .. . . ; ... ,- " .: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



